Google 


This  is  a  digital  copy  of  a  book  lhal  w;ls  preserved  for  general  ions  on  library  shelves  before  il  was  carefully  scanned  by  Google  as  pari  of  a  project 

to  make  the  world's  books  discoverable  online. 

Il  has  survived  long  enough  for  the  copyright  to  expire  and  the  book  to  enter  the  public  domain.  A  public  domain  book  is  one  thai  was  never  subject 

to  copy  right  or  whose  legal  copyright  term  has  expired.  Whether  a  book  is  in  the  public  domain  may  vary  country  to  country.  Public  domain  books 

are  our  gateways  to  the  past,  representing  a  wealth  of  history,  culture  and  knowledge  that's  often  dillicull  lo  discover. 

Marks,  notations  and  other  marginalia  present  in  the  original  volume  will  appear  in  this  file  -  a  reminder  of  this  book's  long  journey  from  the 

publisher  lo  a  library  and  linally  lo  you. 

Usage  guidelines 

Google  is  proud  lo  partner  with  libraries  lo  digili/e  public  domain  materials  and  make  them  widely  accessible.  Public  domain  books  belong  to  the 
public  and  we  are  merely  their  custodians.  Nevertheless,  this  work  is  expensive,  so  in  order  lo  keep  providing  this  resource,  we  have  taken  steps  to 
prevent  abuse  by  commercial  panics,  including  placing  Icchnical  restrictions  on  automated  querying. 
We  also  ask  that  you: 

+  Make  n  on -commercial  use  of  the  files  We  designed  Google  Book  Search  for  use  by  individuals,  and  we  request  thai  you  use  these  files  for 
personal,  non -commercial  purposes. 

+  Refrain  from  automated  querying  Do  not  send  automated  queries  of  any  sort  lo  Google's  system:  If  you  are  conducting  research  on  machine 
translation,  optical  character  recognition  or  other  areas  where  access  to  a  large  amount  of  text  is  helpful,  please  contact  us.  We  encourage  the 
use  of  public  domain  materials  for  these  purposes  and  may  be  able  to  help. 

+  Maintain  attribution  The  Google  "watermark"  you  see  on  each  lile  is  essential  for  informing  people  about  this  project  and  helping  them  find 
additional  materials  through  Google  Book  Search.  Please  do  not  remove  it. 

+  Keep  it  legal  Whatever  your  use.  remember  that  you  are  responsible  for  ensuring  that  what  you  are  doing  is  legal.  Do  not  assume  that  just 
because  we  believe  a  book  is  in  the  public  domain  for  users  in  the  United  States,  that  the  work  is  also  in  the  public  domain  for  users  in  other 

countries.  Whether  a  book  is  slill  in  copyright  varies  from  country  lo  country,  and  we  can'l  offer  guidance  on  whether  any  specific  use  of 
any  specific  book  is  allowed.  Please  do  not  assume  that  a  book's  appearance  in  Google  Book  Search  means  it  can  be  used  in  any  manner 
anywhere  in  the  world.  Copyright  infringement  liability  can  be  quite  severe. 

About  Google  Book  Search 

Google's  mission  is  to  organize  the  world's  information  and  to  make  it  universally  accessible  and  useful.  Google  Book  Search  helps  readers 
discover  the  world's  books  while  helping  authors  and  publishers  reach  new  audiences.  You  can  search  through  I  lie  lull  lexl  of  1 1  us  book  on  I  lie  web 
al|_-.:. :.-.-::  /  /  books  .  qooqle  .  com/| 


3,g,t,zcd  by  Google 


I 


«M.t741« 


C1MV       L,c 

THE  LIBRARY 

OF 

THE  UNi .  oRSITY 

OF  TEXAS 

Wi"1    •■ 


i;7 


3,g,t,zcd  by  Google 


This  Book  it  Dutt  on  rh«  Latest  Dots  Stamped 


JAN »       196? 
JAN*  7B67 

■•**  1   -"   1966 

JAN  14 


19)5 


MUNI*  1991 


'JUN24 


2  JUL 
•JUL£ 


flfr/; 


(etobwc 
row  jut1 


NUY 


jfSf 


15  1801 


3,g,t,zcd  i  <  Google 


3,g,t,zcd  by  Google 


3,g,t,zcd  by  Google 


3,g,t,zcd  by  Google 


A  YEAR  OF 
COSTA  RICAN  NATURAL  HISTORY 


D,g,t,^  by  GOOgle 


9E  MACMILLAN  COMPANY 


MACMILLAN  *  CO.,  Limited 

LOUDON    I  BOHMT    -  CALCUTTA 

E  MACMHJAM  CO.  OF  CANADA,  Ltd. 


3,g,t,zcd  by  Google 


3,g,t,zcd  by  Google 


3y  Google 


3,g,t,zcd  by  Google 


3,g,t,zcd  by  Google 


PREFACE 

The  completion  of  the  Panama  Canal  and  its  use  by  the 
ships  of  all  the  world  will  have  a  profound  effect  on  the 
countries  near  the  Isthmus.  Changes  in  the  external  rela- 
tions, industries  and  occupations  of  the  neighboring  peoples 
are  to  be  expected;  these  mar  even  be  accompanied  by 
changes  in  the  face  of  nature  herself.  Costa  Rica,  lying 
immediately  north  of  Panama,  with  her  high  mountains, 
her  rushing  rivers,  her  great  variety  of  climate  and  of  natural 
products,  will  share  in  these  transformations.  The  natural- 
ist may  regret  some  of  them  but  he  may  at  least  leave  for 
the  future  a  picture  of  what  the  past  contained.  To  con- 
tribute to  such  a  record,  and  at  the  same  time  to  introduce 
some  of  the  features  of  tropical  life  to  immediate  visitors 
to  Costa  Rica,  are  the  aims  of  this  .book.  This  little  re- 
public is  so  readily  accessible,  it  is  so  easy  for  foreigners  to 
travel  there  and  it  offers  such  wonderful  inducements  to 
naturalists  and  entomologists  (for  many  of  whom  the  time 
and  expense  involved  in  visiting  most  portions  of  the  Ameri- 
can tropics  are  absolutely  prohibitive)  that  it  certainly 
should  be  much  better  known  than  it  is  at  present.  The 
information  here  brought  together  would  have  been  wel- 
come and  time-saving  to  us,  had  it  been  at  hand  when 
we  first  entered  the  country,  and  while  our  descriptions  re- 
late primarily  to  Costa  Rica,  we  believe  that  they  apply 
also  to  conditions  existing  throughout  much  of  tropical 
America. 

Our  primary  concern  in  Costa  Rica  was  a  study  of  the 
dragonflies  with  reference  to  their  seasonal  distribution, 
which  necessitated  visits  to  the  same  localities  at  different 
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times  throughout  the  year,  and  our  movements  within  the 
country  were  mainly  for  the  purpose  of  carrying  out  that 
plan.  Our  investigations  have  not  yet  been  completed  and 
we  have  little  to  say  in  these  pages  on  that  technical  subject. 
What  wc  here  set  forth  are  chiefly  our  more  incidental  ob- 
servations recorded  in  our  diary. 

To  make  this  record  of  the  greatest  possible  value  we 
have  sought  the  aid  of  specialists  for  the  identification  of 
our  specimens  and  are  indebted  to  Senor  Adolfo  Tonduz, 
botanist  of  the  Museo  Nacional,  San  Jose,  Costa  Rica 
(while  we  were  still  in  that  country),  and  Prof.  Henry  Pit- 
tier  (after  leaving  it)  for  the  names  of  our  plants.  M.  P.  de 
Beauchamp  has  identified  our  planarians,  Dr.  H.  A.  Pilsbry 
the  molluscs,  Prof.  J.  P.  Moore  the  annelids,  Dr.  R.  V. 
Chamberlin  the  myriopods,  Mr.  H.  W.  Fowler  the  Crustacea 
and  lower  vertebrates,  Mr.  N.  Banks  the  arachnids  and 
neuropteroids  (exclusive  of  odonata),  Mr.  J.  A.  G.  Rehn  the 
orthoptera,  Mr.  G.  C.  Champion  many  of  the  coleoptera 
and  heteroptera,  Prof.  W.  M.  Wheeler  the  ants,  Prof.  T.  D. 
A.  Cockerell  the  bees,  Mr.  W.  J.  Fox  the  fossoria!  hymenop- 
tera,  Dr.  Henry  Skinner  the  lepidoptera,  Dr.  W.  T.  M. 
Forbes  the  caterpillars,  Messrs.  E.  T.  Cresson,  Jr.,  J.  R. 
Malloch  and  C.  P.  Alexander  the  diptera,  Messrs.  F.  Knab, 
E.  A.  Schwarz,  0.  Heidemann  and  Dr.  H.  G.  Dyar  certain 
insects  from  bromeliads,  and  Prof.  A.  P.  Brown  the  rock 
specimens.  Profs.  J.  F.  Tristan  and  A.  Alfaro  and  Mr.  C. 
H.  Lankester,  with  whom  we  made  various  excursions  in 
Costa  Rica,  aided  us  in  identifying  many  animals,  Mr. 
Lankester  especially  the  birds.  We  ourselves  are  responsi- 
ble for  the  determination  of  the  odonata  and  some  of  the 
larger  coleoptera  and  hemiptera. 

Such  success  as  may  have  attended  our  studies  in  Costa 
Rica  was  largely  due  to  the  many  kind  friends  resident  in 
the  country:  Prof.  J.  F.  Tristan  and  members  of  his  family, 
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Mr.  and  Mrs.  J.  B.  Clark,  Prof.  A.  Alfaro,  Seiior  J.  C.  Zele- 
doa,  Mr.  and  Mrs.  C.  H.  Lankester,  Sefior  and  Senorita 
Bonnefil,  Mr.  John  M.  Keith  and  the  United  Fruit  Company, 
all  of  whom  we  again  thank  heartily  for  their  assistance. 

Our  appreciation  of  the  kindly  and  graceful  acts  of  the 
liberal  and  enlightened  Government  of  Costa  Rica  is  ex- 
pressed in  the  first  and  twentieth  chapters,  but  we  wish 
to  emphasize  it  in  this  place  also. 

A.  S.  C. 

P.  P.  C. 
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A  YEAR  OF  COSTA   RICAN 
NATURAL  HISTORY 

CHAFTER  I 

PUERTO    LIUON   ■ 

Limon,  the  Atlantic  seaport  of  Costa  Rica,  is  situated  at 
io°  o'  30"  North  Latitude.  It  was  not  opened  to  foreign 
commerce  until  1867  and  did  not  attain  much  importance 
until  work  was  begun  on  the  railroad  to  the  interior  in  the 
early  seventies.  Previous  to  that  time  travelers  entering 
Costa  Rica  on  the  Atlantic  side  either  ascended  the  San 
Juan  River  from  Greytown  and  then  its  tributary  the  Sara- 
piqu'i  for  about  twenty  miles,  thence  on  horseback  through 
the  pass  of  Desengaho,  to  San  Jose,  or  they  went  up  the  Rio 
Marina  from  its  mouth,  fourteen  miles  northwest  of  Limon, 
and  then  overland  and  up  the  valley  of  the  Reventazon 
River,  with  considerable  difficulty.  We  arrived  at  Limon 
on  the  Hamburg-American  steamer  "Saraia"  from  New 
York  on  Saturday,  May  1,  1909,  and  left  for  the  United 
States  by  the  "  Prinz  Joachim"  of  the  same  line,  on  Monday, 
May  10,  1910.  Between  these  two  dates  is  comprised  our 
year  of  Costa  Rican  Natural  History. 

The  "Sarnia's  "  port  of  call  before  Limon  was  Greytown, 
Nicaragua,  where  there  is  no  pier.  We  watched  the  lighter 
rising  and  falling  as  it  came  out  to  our  steamer,  a  mile  off 
shore,  and  looked  at  the  low-lying  coast  with  interest  in- 
spired by  the  opening  chapter  of  Thomas  Belt's  A  Naturalist 
in  Nicaragua.    Belt  landed  in  Greytown  and  his  fascinating 
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book  was  our  introduction  to  many  things  which  we  saw  in 
Costa  Rica. 

Six  hours  later,  in  the  early  morning,  we  reached  Union. 
The  doctor's  inspection  was  over  by  nine  but  the  steamer  did 
not  dock  until  noon.  The  dock  room  was  limited  by  the 
breaking  of  the  largest  pier  a  few  weeks  previously  and  two 
steamers  were  already  tied  up,  obliging  us  to  wait  until 
one  of  them  could  move.  At  the  custom  house,  thanks 
to  the  arrangements  made  for  us  by  the  late  Serior  Calvo, 
then  Costa  Rican  Minister  at  Washington,  our  luggage 
was  not  even  opened,  a  courtesy  which  we  greatly  appre- 
ciated. All  the  luggage—five  little  trunks,  a  canvas  carry- 
all, a  wooden  box  of  bottles  and  a  large  parcel — was  handled 
by  one  porter  or  "faquin"  (not  "cargador"  as  in  Mexico) 
and  all  at  the  same  time,  on  a  small  freight  truck. 

The  pier  at  which  we  landed  extended  some  hundreds  of 
feet  outward  from  the  shore  with  the  custom  house  near  its 
sea  end.  At  its  land  end  was  the  station  of  the  railroad  to 
San  Jose  and  the  interior,  and  opposite  the  station  stood 
the  building  of  the  United  Fruit  Company.  Immediately 
north  of  this  last  was  the  principal  plaza  or  public  square, 
planted  with  many  kinds  of  trees  and  shrubs.  As  usual  in 
Costa  Rican  plazas,  the  outermost  trees  were  nearly  all 
figs  or  "higuerones,"  here  of  great  size  and  beauty,  which 
formed  impressive  aisles  with  their  long,  rather  slender, 
compressed  and  subdivided  branches.  Their  foliage  is  very 
dark  green  and  produces  a  deep  shadow.  The  inedible 
figs  had  fallen  to  the  ground  under  some  of  the  trees  and  were 
half  an  inch  in  diameter,  pale  yellow  in  color  and  stuffed 
with  small  pale  fruits.  One  peculiarity  was  the  abundance 
of  aerial  roots,  as  thick  as  whipcords,  dark  in  color  except 
the  pale  yellowish  tips.  These  roots  hung  in  profusion  from 
many  of  the  branches,  often  at  heights  of  twenty  or  thirty 
feet  above  the  ground  and  were  sometimes  more  than  a  yard 
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long.  They  were  the  more  easily  seen  as  nearly  all  the  foli- 
age was  at  the  very  tops  of  the  trees,  producing  a  flat  crown, 
with  no  leaves  to  conceal  these  roots.  Royal  and  cocoanut 
palms  were  most  conspicuous  in  the  center  of  the  plaza,  which 
was  the  resort  of  many  small  birds  and  lizards.  The  nu- 
merous flower  beds  were  outlined  with  red  and  pink  amaryl- 
lids  and  contained  great  bushes  of  Coitus  and  many  varieties 
of  crotons  as  large  as  lilac  bushes,  with  gay  variegated  leaves 
of  unusual  shapes. 

Some  blocks  south  of  the  railroad  station  and  as  many 
inland  from  the  sea,  was  another  small  plaza  with  a  neat 
market  house  in  the  center.  On  the  south  side  of  this  square 
stood  the  comfortable  and  clean  Grande  Hotel,  where  we 
stayed  when  in  Limon.  Still  farther  inland  were  high  banks 
covered  with  trees  showing  how  much  the  land  had  been 
cut  down  to  make  the  present  level  of  the  streets. 

The  town  was  clean,  well-drained,  well-paved,  with  both 
streets  and  sidewalks  of  good  width.  In  spite  of  its  clean- 
liness there  were  hundreds  of  black  vultures  or  "zopilotes" 
flying  about,  perching  on  trees,  squabbling  over  tidbits  in 
the  scavengers'  carts,  or  walking  in  the  streets  with  their 
curious  rheumatic,  jerky  gait.  Limon  when  we  first  saw 
it  was  built  largely  of  wood,  although  its  roofs  were  of  gal- 
vanized iron.  The  ground  floors  were  used  as  shops;  the 
upper  residence  stories  were  provided  with  balconies  where 
it  was  pleasanter  to  sit.  There  were  few  gardens  around  the 
houses  and  the  town  was  rather  closely  built  up.  During 
the  following  year  several  fires  occurred  in  different  parts 
of  Limon  and  the  areas  so  bared  were  extensive.  In  May, 
1910,  some  of  these  were  already  being  built  on  with  brick 
walls  instead  of  wood  so  that  the  end  result  will  be  beneficial. 
All  of  the  bananas  and  much  of  the  coffee  produced  in 
Costa  Rica  are  shipped  from  Limon.  They  are  the  chief 
exports  of  the  country,  9,365,690  bunches  of  the  fruit  being 
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sent  out  in  1909.  On  May  9, 1910,  from  10  A.  M.  to  8  P.  M. 
bananas  were  loaded  on  the  "Prinz  Joachim."  A  banana 
train  of  ordinary  box  freight  cars  was  run  on  the  covered 
pier  and  within  a  few  yards  of  the  ship's  side.  Negroes 
standing  within  each  car  handed  out  the  bunches  of  green 
fruit  singly  to  other  negroes  without,  each  of  whom  laid 
his  bunch  on  his  left  shoulder,  which  was  padded  with  a 
burlap  bag  to  prevent  bruising  the  bananas,  and  carried  it 
to  the  end  of  a  loading  machine.  Here  another  negro  took 
the  bunch  and  placed  it  carefully  on  an  endless  belt  by 
which  it  was  carried  into  the  ship.  The  belt — the  chief  part 
of  the  loading  machine — was  about  thirty  feet  long  and  was 
operated  in  an  almost  horizontal  plane  by  a  small  portable 
engine  at  its  side.  The  entire  machine  was  covered  by  a 
canvas  awning  and  a  larger  awning  was  stretched  over  the 
ship  end  of  the  machine  and  the  hatch  into  which  the  fruit 
was  passed  from  the  belt  by  hand.  The  edges  of  the  hatch 
were  padded  with  burlap-covered  cushions,  so  that  in  all 
much  care  was  taken  to  avoid  bruising  the  fruit  or  exposing 
it  to  undue  heat  or  moisture.  Once  we  timed  the  number  of 
bunches  passed  on  to  the  loading  machine  in  one  minute, 
finding  it  to  be  twenty-four,  but  at  other  times  the  number 
was  greater. 

Railroad  tracks  left  Limon  from  both  its  northern  and  its 
southern  ends.  Of  those  to  the  south,  some  follow  the  coast 
line  to  the  Banana  River,  while  others  soon  turn  westward 
to  the  interior.1  These  railroad  beds  are  the  only  roads 
leading  out  of  Limon  and  of  course  are  not  available  for 
wheeled  vehicles  but  only  for  equestrians  or  pedestrians. 
Walking  southward  on  the  tracks  leading  toward  Banana 
River  and  keeping  as  near  the  sea  as  the  wet  and  muddy 
ground  would  permit,  P.  had  his  first  near  view  of  a  pelican 
at  large,  when  one  alighted  in  the  shallow  water  of  the  beach 
1  See  the  mip  in  Chapter  XVI. 
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for  a  moment  before  flying  off  again.  We  had  already  seen 
them  from  a  distance  while  lying  off  Greytown  and  while 
waiting  to  dock  at  Limon,  large,  low-flying  birds  whose  heads 
and  bodies  formed  a  single  horizontal  line  as  they  moved 
over  the  water. 

The  great  majority  of  the  inhabitants  of  Limon  were  Eng- 
lish-speaking negroes  many  of  whom  came  from  Jamaica. 
Their  huts  and  shanties  were  much  in  evidence,  chiefly  be- 
tween the  tracks  and  the  beach.  Some  of  them  bore  names 
as  "Rest  Cottage,"  "Seaman's  Providence";  the  sign  of  the 
"Jamaican  Hotel"  kept  by  Nicolo  Bartoli,  on  the  main 
street,  announced  "Beds  with  matrimony  tz".  A  small 
river,  which  the  railroad  crossed  by  an  iron  bridge,  empties 
into  the  sea  just  at  the  southern  end  of  Limon,  and  a  sign 
by  the  side  of  the  stream  read  "Sharks.  Dangerous. 
Bathing  Prohibited."  A  very  wet  spot  where  the  river 
joined  the  sea  was  occupied  by  scores  of  zopilotes,  some  of 
them  getting  a  few  pickings  from  a  fish-net  spread  out  to 
dry.  Beyond  the  bridge  the  railroad  ran  among  cocoanut 
palms  but  was  fenced  in  on  each  side  with  barbed  wire. 
Striped  lizards  (Cnemidopkorus  or  the  like)  ran  over  the  ties 
and  here  and  there  leaf-cutting  ants  carried  their  burdens. 

We  called  on  Dr.  Emilio  Echeverria,  who  was  in  charge  of 
the  hospital  located  on  a  little  exposed  point  at  the  north  end 
of  the  town.  It  was  the  joint  property  of  the  United  Fruit 
Company  and  the  Costa  Rican  Government,  had  a  capacity 
of  117  beds,  and  was  opened  in  1905.  It  was  perfectly 
screened  and  Dr.  Echeverria  told  us  there  had  been  no  yellow 
fever  in  Limon  for  three  years.  He  himself  had  lived  here 
five  years  and  although  he  did  not  consider  himself  immune 
had  never  had  a  chill  or  any  symptom  of  malarial  fever. 
But  as  he  said,  he  took  no  risks  and  never  sat  out  of  doors  in 
the  evening.  Some  of  the  upper  balconies  of  the  hospital 
commanded  fine  views  of  Limon  and  the  mountain  barrier 
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behind  the  low  coastal  plain.  The  buildings  were  sur- 
rounded by  beautifully  kept  and  luxuriant  gardens,  from 
which  the  Doctor  gave  A.  an  armful  of  flowers.  Among 
them  were  pink  and  white  oleanders,  camellias,  a  pretty 
flower  new  to  us  which  Dr.  Echeverria  called  "Jupiter," 
cotton,  hibiscus  and  a  euphorbiaceous  plant  resembling 
Poinsettia  but  with  some  of  the  bracts  wholly  red  while 
others  were  red  at  the  base  only,  the  rest  of  the  bract  being 
bright  green. 

Close  to  the  hospital  were  the  towers  of  the  wireless  tele- 
graph, while  west  of  it  were  railroad  tracks  which  follow  the 
shore  line  north  and  west.  The  coast  here  consists  of  a  coral 
rock  which  forms  cliffs,  reaching  a  height  of  a  hundred  feet 
in  some  places,  and  flat  reefs  which  are  washed  by  the  tide. 
Dr.  Echeverria  thought  the  reefs  were  still  forming,  as  a  cer- 
tain reef  now  visible,  although  awash,  was  not  so  when  he 
first  came  to  the  hospital.  Professor  Pittier  mentions  the  ex- 
istence of  corals  in  the  swamps  separating  the  Blanco  and 
Cuba  Rivers  in  the  neighborhood  of  Moin,  five  or  six  kilo- 
meters from  the  sea;  "in  the  midst  of  an  extraordinary  vege- 
tation rise,  here  and  there,  pillars  of  the  same  material,  naked 
and  branching,  like  one  sees  along  the  reefs  of  the  coast  and 
which  appear  to  have  been  washed  by  the  waves  only  yester- 
day." These  various  observations  indicate  a  gradual  eleva- 
tion of  the  coast  in  this  region.  The  rock  forming  the  cliffs 
was  in  some  places  compact  and  solid,  in  others  loose,  in  the 
form  of  irregular  fragments  one  to  six  inches  in  diameter  em- 
bedded in  a  yellow  clay. 

In  the  tidal  pools,  on  May  8,  1910,  were  Neritina  snails, 
small  sea-urchin  shells  (I  saw  no  living  urchins)  and  crabs 
with  quadrangular  carapaces.  On  shore  also  crabs  were  the 
most  abundant  animals,  particularly  a  species  with  a  squar- 
ish slaty-blue  carapace  about  four  inches  wide.  Their 
burrows  were  everywhere  in  the  holes  of  the  rock  or  in  the 


3,g,t,zcd  by  Google 


PUERTO  LIMdlf  7 

clay  which  covered  it  in  many  places.  There  were  many 
small  streams,  mostly  of  clear  water,  coming  down  to  the 
sea  in  the  three  miles  traversed  on  foot  this  day.  One  of 
them-^f  dirty  water,  however — about  a  mile  and  a  quarter 
from  Limon  occupied  a  gorge  with  rather  bare  sides.  The 
fall  of  this  stream  was  considerable.  Many  of  these  streams 
formed  pools  or  swampy  spots  where  they  met  the  railroad 
embankment  and  around  these  the  crabs  were  especially 
abundant.  In  some  places  the  railroad  occupied  a  ledge  cut 
into  the  coralline  cliffs,  in  others,  where  the  cliffs  were  lower 
or  farther  inland,  it  occupied  an  embankment  which  had 
been  reinforced,  here  and  there,  by  dumping  odds  and  ends 
of  railroad  iron  on  the  sea  side. 

The  coral  cliffs  offer  a  strong  contrast  with  the  country 
south  of  Limon  along  the  Banana  River  line,  which  is 
swampy  and  flat.  Still  farther  north  of  Limon,  beyond  the 
coral  cliffs,  the  country  is  again  swampy,  as  at  Swamp 
Mouth  for  example,  before  the  Rio  Marina  is  reached.  A 
number  of  tall  deciduous  trees  remained  throughout  these 
three  miles,  seeming  to  indicate  that  formerly  a  forest  ex- 
tended to  the  sea.  Most  of  the  vegetation  was  second 
growth  or  had  been  still  further  cleared  for  bananas  and 
yuca.  There  were  many  cocoanut  palms,  fan  palms,  heli- 
conias,  wild  gingers,  pipers  and  breadfruit  trees.  I  did  not 
see  many  butterflies.  A  big  Morpko  fluttered  by  me  twice 
but  I  could  not  catch  it.  Unfavorable  weather  conditions 
no  doubt  diminished  the  number  of  insects  seen,  as  it  was 
cloudy  after  nine  o'clock  in  the  morning  and  rained  at  fre- 
quent intervals,  although  not  hard.  The  entire  Atlantic 
slope  of  Costa  Rica  has  a  heavy  precipitation,  Limon  having 
an  annual  rainfall  of  127  inches  (3224  ram.);  the  minimal 
months  are  February,  September  and  October. 
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CHAPTER  II 

COSTA   RICAN   TOPOGRAPHY  AND   RAILROADS 

From  Limon  to  Puntarenas,  the  chief  Pacific  port  of  Costa 
Rica,  the  air-line  measures  nearly  125  miles  (200  kilometers). 
A  railroad  now  connects  them  but  its  windings  and  its  ascent 
to  the  continental  divide  at  a  height  of  5000  feet  (1524 
meters)  increases  this  distance  to  180  miles  (289  kilometers). 
The  divide  is  formed  by  a  mountain  chain,  the  main  Cor- 
dillera, extending  from  west-northwest  to  east-southeast, 
beginning  south  of  the  Lake  and  Isthmus  of  Nicaragua  and 
continued  into  Panama.  Near  Latitude  10°  North,  the 
Cordillera  is  separated  by  the  river  valleys  of  the  Reventa- 
zon  (Atlantic  side)  and  Grande  de  Tarcoles  (Pacific  side) 
into  a  northern  and  a  southern  portion,  the  first  termed  Cor- 
dillera de  Guanacaste,  the  latter  Cordillera  de  Talamanca. 
A  little  north  of  the  tenth  parallel,  the  Cordillera  de  Guana- 
caste  curves  to  the.  east,  forming  three  groups  of  volcanoes 
known  collectively  as  the  Cordillera  Central.  These  groups, 
from  east  to  west,  are:  i,Turrialba  (11,224  feet,  3421  meters) 
and  Irazu  (11,325  feet,  3452  meters);  2,  Barba  (9524  feet, 
2903  meters);  and  3,  Poas,  formerly  called  de  los  Votos 
(8786  feet,  2678  meters).  Irazu  is  separated  from  Barba  by 
the  pass  of  La  Palma  (5098  feet,  1554  meters),  Barba  from 
Poas  by  that  of  the  Desengano  (61 15  feet,  1864  meters). 
The  principal  members  of  the  Cordillera  de  Guanacaste, 
going  northward,  are  Tenorio  (4700  feet,  1432  meters). 
Miravalles  (5675  feet,  1730  meters),  Rincon  de  la  Vieja  or 
Cuipilapa  [4500  (?)  feet,  1371  (?)  meters], and  Orosi  (5155  feet, 
1 541  meters).    These  also  are  volcanic  in  character  and 
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their  contours  from  most  points  of  view,  like  those  of  the 
Cordillera  Central  with  the  exception  of  Turrialba,  rise 
gradually  and  gently  to  their  summits. 

The  Cordillera  de  Talamanca  is  more  continuous  than  the 
northern  Cordillera  and  is  much  less  known.  It  begins 
with  the  Cerros  of  Candelaria,  or  Escazu  (7956  feet,  2425 
meters)  to  the  south  and  southwest  of  San  Jose,  and  with 
Carpintera  (5705  feet,  1739  meters)  to  the  east.  The  latter 
connects  with  Irazu  and  forms  the  watershed  between  the 
Rio  Reventazon  and  the  Rio  Grande  de  Tarcoles.  Com- 
ponent parts  of  the  Cordillera  de  Talamanca,  proceeding 
southward,  are  the  Cerro  de  las  Vueltas  (10,127  f«t>  3<&7 
meters),  Buena  Vista  (11,614  feet,  3540  meters),  Chirripo 
Grande  (12,467  feet,  3800  meters),  the  highest  point  in  Costa 
Rica,  Cruz  del  Obispo  (9100  feet,  2775  meters),  Kamuk  or 
Pico  Blanco  (11,794  fe**i  3595  meters)  and  Cerro  Pando, 
beyond  which,  in  the  Republic  of  Panama,  is  the  Volcano  of 
Chtriqui. 

The  Cordilleras  de  Guanacaste  and  Talamanca  are  nearer 
to  the  Pacific  than  to  the  Atlantic  Ocean,  so  that  the  Atlantic 
slope  is  much  the  larger.  It  is  divided  by  the  Cordillera 
Central  into  a  northern  and  a  southern  portion,  most  of  the 
northern  portion  draining  directly  or  indirectly  into  the  San 
Juan  River,  the  outlet  of  the  Lake  of  Nicaragua,  while  the 
rivers  of  the  southern  portion  and  a  part  of  the  northern 
empty  directly  into  the  Caribbean  Sea. 

The  prevailing  winds  are  the  warm  easterly  trades.  They 
become  saturated  with  moisture  as  they  pass  over  the  Carib- 
bean and  the  heavily  forested  low  Atlantic  coast.  Farther 
westward,  as  they  meet  the  high  mountains  of  the  interior, 
their  moisture  is  precipitated  so  that  after  they  pass  these 
elevations  they  are  much  drier.  As  a  consequence  the  At- 
lantic slopes  usually  have  a  heavy  rainfall  throughout  the 
year  and  there  is  little  or  no  distinction  between  wet  and  dry 
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seasons  except  in  places  which  lie  in  "precipitation  shadows" 
so  to  speak,  like  Cartago  sheltered  by  Irazu.  On  the  Pacific 
aide,  on  the  contrary,  there  is  often  a  well-defined  division 
of  the  year  into  a  dry  season  ("verano")  from  December  to 
May  and  a  wet  season  {"  invierno  ")  from  June  to  November, 
the  latter  due  to  westerly  winds  bringing  moisture  from  the 
Pacific. 

These  topographical  and  climatic  conditions  largely  de- 
termine the  location  and  operation  of  Costa  Rican  railroads, 
for  with  every  rain  the  soil  and  rock — in  many  places  loose 
and  friable — slide  in  large  quantities  down  the  slopes.  The 
erosion  so  produced  has  formed  a  vast  number  of  valleys, 
canons  and  channels  of  all  sizes,  whose  positions,  contours 
and  other  characters  are  constantly  changing. 

The  capital  of  Costa  Rica,  San  Jose,  is  on  the  Pacific  slope 
at  an  altitude  of  3800  feet  (1160  meters).  The  construction 
of  a  railroad  connecting  it  with  the  Atlantic  coast  conse- 
quently involved  the  crossing  of  the  continental  divide  and 
the  traversing  of  the  moist  and  ever-changing  Atlantic  slope. 
As  originally  planned,  this  railroad  was  to  run  on  the  north 
side  of  the  volcanoes  Turrialba  and  Irazu,  crossing  approxi- 
mately at  right  angles  the  rivers  which  descend  from  these 
peaks,  ascend  the  pass  of  La  Palma  and  so  reach  the  Meseta 
Central,  or  central  plateau,  in  which  San  Jose  lies.  The 
tracks  were  actually  laid  on  this  line  from  Limon  to  Carrillo 
(1226  feet,  374  meters)  at  the  north  side  of  the  pass,  between 
1872  and  1882,  and  communication  between  Carrillo  and 
San  Jose  was  established  by  means  of  a  carretera,  or  road 
suitable  for  ox-carts,  about  twenty  miles  long.  It  was  im- 
possible to  maintain  this  line  in  operation,  however.  The 
numerous  rivers  crossed  by  the  road  are  subject  to  so  many 
violent  floods  that  the  stream-beds  are  constantly  shifting 
and  railroad  bridges  were  left  high  and  dry  over  an  empty 
channel  while  the  river  flowed  in  an  entirely  new  bed.     At 
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the  time  of  our  visit  to  Costa  Rica  trains  ran  westward  over 
this  line — known  as  "Linea  Vieja"  or  "Old  Line" — only  as 
far  as  Guapiles.  The  town  of  Carrillo  had  disappeared, 
having  had  nothing  but  the  railroad  to  maintain  it;  there 
was  nothing  there  but  a  telephone  guard  station  on  the  wire 
running  to  San  Jose,  which  followed  the  line  originally  sur- 
veyed for  the  railroad.  A  trail  connects  Guapiles  with  Car- 
rillo but  was  said  to  be  extremely  rough  and  the  fording  of 
the  rivers,  particularly  the  Toro  Amarillo  and  the  Sucio 
(so  called  because  of  its  muddy  waters),  very  dangerous. 
Another  railroad  route  to  the  capital  therefore  became  nec- 
essary and  this  was  constructed  by  an  American,  Minor  C. 
Keith,  between  1884  and  1890.  It  diverges  from  the  Old 
Line  at  La  Junta,  on  the  left  bank  of  the  Rio  Reventazon, 
38.6  miles  from  Limon,  and  reaches  the  interior  by  follow- 
ing the  great  canon  of  that  river,  on  the  south  side  of  Tur- 
rialba  and  Irazu.  It  ascends  to  El  Alto,  where  between 
Irazu  and  La  Carpintera,  it  crosses  the  continental  divide, 
descends  the  Pacific  slope  to  San  Jose  and  continues  to 
Alajuela. 

The  railroads  from  Limon  to  Carrillo,  Alajuela  to  Cartago 
and  from  Esparta  to  Puntarenas  were  constructed  when 
General  Tomas  Guardia  was  supreme  in  Costa  Rica  (1870- 
1882),  by  means  of  two  loans  obtained  in  England.  When 
Mr.  Keith  undertook  the  building  of  the  line  from  La  Junta 
to  Cartago,  the  first  two  sections  just  named  as  built  by 
President  Guardia  were  ceded  to  him.  He  too  had  recourse 
to  foreign  capital  and  the  entire  road  from  Limon  to  Ala- 
juela when  completed  became  the  property  of  the  Costa 
Rica  Railway,  a  British  corporation.  The  United  Fruit 
Company  of  Boston,  organized  in  1899,  began  the  building 
of  the  Northern  Railway  running  from  Limfin  to  the  banana 
districts  of  Zent  and  Matina,  which  was  opened  for  traffic 
in  1902.     In  1905  the  Costa  Rica  Railway  Company  leased 
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its  railway  to  the  Northern  Railway  Company  and  the  latter 
took  over  the  operation  and  management  of  the  line  from 
July  I  of  that  year. 

The  Atlantic  railroads  being  of  English  and  American  con- 
struction have  their  distances  estimated  in  miles,  a  series  of 
posts  often  only  a  quarter  of  a  mile  apart  alongside  the 
tracks  giving  the  distances  from  Limon.  The  distances 
and  grades  may  be  appreciated  from  this  list: — 

Distance  from  Limon  Altitude 

Principal  Stations  miles  feet        meters 

Limon o     n     ....      3.4 

Moin  Junction 3.5 .... 

Zent  Junction 20. 4 

Matina 21. 9 55.7 17. 

Madre  de  Dios 28 . 7 

Indiana  Junction 35.7 

Siquirres 36.7 196.8 60. 

La  Junta 38.6 187 57. 

On  the  "Old  Line"  toGuapiles,  technically  the  Santa  Clara  Division,  are 

La  Junta 38.6 187 57- 

Cairo  Junction 39-6 

German  ia 42 . 5 .... 

Destierro 44 .... 

Guacimo  Junction 51.2 

Jimenez 55.3 

Guapiles 58.5 984 300. 

On  the  "New  Line"  to  San  Jose  and  Alajuela  are 

La  Junta 386 187 57- 

Florida 43 

Las  Lomas 45 . 2 879 268 . 

Peralta 54.2 105s 3«. 

Turrialba 62.4 2037 621. 

Tucurrique 68.7 

Juan  Vinas 73.8 3286 1002. 

Santiago 78.1 3536 1078. 

Paraiso 85.4 439* '339- 

Cartago 89.4 4760.    ....1431. 

ElAlto 921 S»37 ^566. 
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Distance  from  Limon 


4363. 

.3868. 
.3780. 


.1330. 
"79. 
."5* 


Principal  Stations  mid 

Tres  Rioa 96 

San  Joae 102 

Heredia 108 

San  Joaquin 1 10 

Echeverria uz 

Alajuela 115 

The  gauge  of  all  the  railroads  in  Costa  Rica,  on  both  the 
Atlantic  and  the  Pacific  sides,  is  the  same,  three  feet,  six 
inches  (1.0668  meters).  The  passenger  coaches,  at  the  time 
of  our  visit,  were  of  the  American  type,  and  of  two  classes, 
differing  chiefly  in  the  character  of  the  seats;  in  the  first 
class  these  were  covered  with  cane  or  leather,  in  the  second 
were  simply  uncovered  wood.  Some  coaches  were  divided 
into  a  first  and  a  second  class  section  by  a  partition  with  a 
door  in  the  center.  On  the  daily  train  each  way  between 
Limon  and  San  Jose  there  was  also  a  "chair  car"  at  the  end 
of  the  train.  In  this  the  seats  were  comfortable  wicker  arm 
chairs  which  the  passengers  could  move  about  or  carry  to 
the  large  observation  platform  at  the  rear  of  the  car,  which 
allowed  a  fine  view  of  the  country  for  the  whole  way.  There 
were  no  return,  excursion  or  commutation  tickets  on  the  At- 
lantic railroads;  the  rate  of  fare  was  about  four  cents  (U.  S.) 
a  mile,  first  class,  and  anyone  failing  to  purchase  a  ticket 
before  boarding  a  train  at  any  place  where  tickets  were  sold 
was  fined  50  centimos  (-  23+cents,  U.  S.)  which  fine  was 
not  refunded.  An  extra  charge  was  made  for  the  chair  car, 
which  made  the  total  fare  between  Limon  and  San  Jose 
nearly  six  dollars.  When  we  made  our  first  journey  from 
Limon  to  San  Jose  on  May  3, 1909,  our  baggage  was  divided 
into  two  lots;  one  weighing  142  kilos  was  checked  to  Car- 
tago,  the  other  to  San  Jose.  After  deducting  an  allowance 
of  20  kilos  free  on  each  of  our  tickets,  we  paid  17  colones,  40 
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centimos  (or,  as  exchange  was  in  Limon  just  then,  about 
$7-75  U.  S.)  for  the  transportation  of  our  baggage.  We  made 
this  trip  without  incident,  leaving  Limon  at  10.30  A.  M.  and 
arriving  in  San  Jose  about  5.15  P.  M.,  only  fifteen  minutes 
late. 

Trains  between  Limon  and  Zent  Junction  could  take  one 
of  two  routes,  either  plunging  almost  immediately  into  the 
interior  by  way  of  the  main  line  of  the  Northern  Railway 
via  Castro  and  Zent,  or  following  the  sea  beach  for  about 
eleven  miles  north  of  Limon  to  Swamp  Mouth  and  then 
turning  westward  on  the  main  line  of  the  Costa  Rica  Rail- 
way. On  the  first  of  these  we  traveled  on  May  3.  For  the 
first  thirty-eight  miles  or  so  the  road  ran  through  almost  un- 
interrupted banana  farms,  the  names  of  which  were  posted 
here  and  there,  particularly  over  the  gateways  to  the  main 
farmhouses.  These  were  usually  two-storied  frame  build- 
ings surrounded  by  porches.  The  cabins  occupied  by  the 
negro  workmen  clustered  around  the  stations,  sometimes 
only  two  or  three  together,  at  other  places  forming  little 
villages.  Each  cabin  contained  only  one  or  two  rooms;  the 
outside  was  usually  whitewashed,  the  roofs  either  of  palm 
thatch  or  corrugated  galvanized  iron.  Many  of  the  farm- 
houses and  cabins  were  enlivened  by  surroundings  of  gay 
and  variously  colored  crotons,  especially  the  farmhouse  of 
Monte  Verde.  At  Gute  Hoffnung  (25  miles  from  Limon) 
the  whole  country,  forest  and  open,  was  flooded  in  early  No- 
vember; in  some  places  the  water  was  over  the  tracks,  con- 
cealing them  completely  and  here  the  train  slowed  down 
very  perceptibly.  The  cabins  of  the  negroes  were  built  on 
short  piles,  the  necessity  for  which  was  made  evident  by 
this  flood  for  many  cabins  stood  within  little  lakes.  There 
were  almost  no  roads  and  the  paths  leading  to  the  cabins 
from  the  railroad  bed  were  also  lifted  on  piles  out  of  the 
water, 
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Near  each  cabin  grew  as  a  rule  a  group  of  breadfruit  trees 
(Artocarpus  communis)  with  their  deeply-divided  large 
glossy  leaves.  In  early  November  the  green  fruit  was  nine 
inches  in  length  and  somewhat  eggplant-shaped.  In  late 
November  we  bought  a  breadfruit  at  Siquirres,  for  ten  cen- 
timos,  and  had  it  baked  for  us  at  Cartago.  In  taste  it  re- 
sembles a  sweet  potato  which  is  not  sweet — butter  and  salt 
were  required,  we  thought.  The  fruit  is  very  solid;  the 
rind  thin  and  marked  off  in  little  polygons,  corresponding 
to  the  individual  fruits  composing  it,  for  the  breadfruit  is  a 
multiple  fruit  allied  to  the  mulberry  and  the  fig.  We  never 
saw  it  in  the  market  at  Cartago,  and  the  tree  is  confined  to 
the  low  warm  sections.  Its  native  home  is  the  South  Sea 
Islands;  in  Costa  Rica  it  is  known  as  "arbol  de  pan,"  and  the 
fruit  "fruta  de  pan." 

Scattered  through  the  banana  plantations  stood  giant 
trees  whose  great  trunks,  without  a  branch  up  to  a  height  of 
fifty  feet  or  more,  proclaimed  them  to  be  remains  of  a  for- 
est which  formerly  covered  all  this  area.  Lianas  hung 
from  their  branches  or  bromeliads  with  long  narrow  green 
leaves  and  bright  red  flowers  grew  on  the  trunks  even  of 
dead  trees.  Especially  near  Siquirres,  huge  festoons  of  the 
gray  moss-like  bromeliad  TUlandsia  depended  from  among 
the  proper  foliage.  There  were  also  rubber  trees  (Castitloa 
sp.)  here  and  there — but  not  those  cultivated  under  that 
name  in  the  United  States  as  ornamental  plants,  which  are 
properly  figs  {Fic-us  sp.). 

The  alternative  rail  route  from  Limon  to  Zent  Junction, 
the  main  line  of  the  Costa  Rica  Railway,  ran  in  sight  of  the 
surf  to  Swamp  Mouth,  then  bent  to  the  west  and  entered  a 
forest  consisting  in  some  places  exclusively  of  "swamp 
palms,"  in  others  of  the  same  palms  mixed  with  exogenous 
trees.  These  palms  have  leaves  resembling  those  of  the 
cocoanut  palm  but  rather  coarser,  and  differing  in  that  each 
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folk  and  ox-carts,  the  shops  were  all  open,  everyone  wore 
his  or  her  gayest  and  best,  and  it  was  one  of  our  pleasures 
to  wander  about  the  market  at  that  time.  There  were  few 
stalls  or  booths  except  those  in  which  shoes,  clothing  or 
imported  enamelware  were  sold.  Most  of  the  market  people 
squatted  on  the  cement  floor  with  their  wares  about  them — 
sacks  of  oranges  or  lemons,  little  heaps  of  vegetables,  and 
fruits,  beautiful  flowers,  unglazed  pottery  of  local  manufac- 
ture, polished  cows'  horns  and  quite  artistic  combs  and  pins 
made  of  the  horn,  tanned  hides  from  which  sandals  could 
be  cut  and  equipped  with  thongs  all  ready  for  wear,  while 
the  customer  waited,  sacks  of  green  coffee  and  great  quan- 
tities of  beans,  maize  and  rice.  Little  wheat  is  grown  in 
Costa  Rica  and  the  imported  wheat  flour  is  rather  costly. 
Outside  of  the  towns  the  tortillas  made  of  ground  maize 
are  the  staple  bread  stuff  and  are  very  good  when  hot  and 
freshly  made.  We  found  them  dry  and  unpalatable  when 
they  were  cold.  In  the  towns  excellent  bread  is  made  of 
wheat  flour  and  is  used  except  by  the  poorer  people.  There 
were  also  little  charcoal  stoves  over  which  tortillas  were 
baked,  coffee  boiled  or  black  beans  or  rice  cooked  for  sale 
in  the  market,  and  coops  of  live  fowls  at  times  or  perhaps 
one  or  two  held  by  a  string  about  one  leg.  No  cattle,  pigs 
or  horses  were  sold  in  this  market  as  there  was  a  weekly 
cattle  market  in  another  part  of  town,  on  Thursdays.  At 
festival  times  there  appeared  great  numbers  of  shiny  tin 
ornaments,  flowers  and  candle-holders,  destined  to  adorn 
the  shrines  of  favorite  saints. 

Tortillas  being  a  staple  food,  the  grinding  of  the  maize 
into  meal  is  a  daily  occupation  of  the  poorer  Costa  Rican 
women.  The  native  instruments  are  the  "piedra"  (stone), 
a.  large  block  of  the  common  lava,  the  upper  surface  smoothed 
and  slightly  hollowed,  and  the  "mano  de  piedra,"  a  sort  of 
stone  rolling-pin  without  handles.    The  piedra  may  be  much 
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more  elaborate  and  those  exhumed  from  old  Indian  graves 
usually-  have  four  short  legs  and  often  have  animals'  heads 
carved  on  the  ends,  while  the  mano  de  piedra  has  a  handle 
and  looks  in  side  view  like  a  modern  chopping  knife.  Some 
pledras  of  this  more  elaborate  pattern  are  still  in  use,  but 
in  the  ordinary  kitchen  the  simpler  style  is  the  common  one. 
It  was  interesting  to  see  how  this  old  native  implement 
was  being  replaced  by  a  modern  imported  machine  of  the 
coffee  mill  or  meat-grinder  type,  so  familiar  in  most  American 
kitchens,  and  both  the  iron  grinders  and  the  piedras  were 
sold  in  the  market. 

The  Plaza  of  Cartago  was  particularly  pretty,  a  large 
square  shaded  around  the  outer  sides  by  tall,  thick,  higuer- 
ones  (Ficvs  sp.)  and  by  a  great  variety  of  other  trees  within. 
There  were  many  well-tended  flower  beds,  containing  a  won- 
derful variety  of  plants,  not  masses  of  one  or  two  kinds  only. 
The  number  of  different  plants  in  bloom  at  one  time  was 
often  very  striking.  The  gravelled  walks  were  neatly  kept, 
there  were  plenty  of  comfortable  benches  and  the  park  in 
every  way  was  an  ornament  to  Cartago  and  the  town  was 
justly  proud  of  it.  As  in  other  Costa  Rican  towns,  the  band- 
stand occupied  the  middle  of  the  park  and  here  the  military 
band  played  on  Tuesday  and  Thursday  evenings  and  twice 
on  Sundays.  The  almost  invariable  existence  and  good  play- 
ing of  the  bands  even  in  small  villages  in  Latin  America 
astonish  most  northern  visitors,  and  certainly  a  North  Amer- 
ican town  of  the  size  of  Cartago  that  had  so  excellent  a 
band  would  be  unusual.  On  July  fourth  the  "  Star  Spangled 
Banner"  was  included  in  the  program  of  the  evening  con- 
cert as  a  compliment  to  the  American  visitors. 

On  the  north  side  of  the  Plaza  was  the  Municipal  Palace. 
On  the  east  side  stood  the  Parroquia,  a  large  unfinished 
church,  begun  many  years  ago  and  damaged  by  an  earth- 
quake before  the  roof  was  on.  £ln  1910  it  was  a  big,  thick- 
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walled,  roofless,  stone  building,  apparently  without  foun- 
dations as  there  was  no  excavation  within  the  walls  for  a 
cellar  so  that  foundation  walls  could  not  be  seen.  There 
were  the  bases  of  the  usual  two  towers,  two  chapels  on 
each  side,  a  curved  chancel,  and  down  the  interior  two  rows 
of  bases  for  the  columns  that  will  divide  the  nave  from  the 
aisles.  Around  the  inner  sides  of  these  towers  ran  stone 
steps  up  which  we  climbed  for  the  sake  of  the  fine  view  from 
the  top  of  the  walls. 

In  the  southwest  part  of  Cartago  a  large  square  was  oc- 
cupied by  the  "Central  American  Court  of  Justice,"  erected 
in  great  part  at  Mr.  Andrew  Carnegie's  expense  for  the  peace- 
ful arbitration  of  subjects  of  dispute  among  the  republics 
of  Central  America.  When  we  arrived  in  Cartago  the 
"Peace  Palace,"  as  it  was  familiarly  called,  was  up  to  the 
level  of  the  first  floor  and  work  progressed  steadily  though 
slowly  during  the  year  we  lived  there.  It  was  practically 
finished  by  May,  1910,  and  was  a  very  handsome  building 
of  brick  and  plaster,  with  some  beautiful  carved  marble 
statues.  The  dedication  was  planned  to  take  place  in  June, 
1910,  but  the  Peace  Palace  was  absolutely  wrecked  by  the 
earthquake  of  May  fourth. 

"Cartago"  is  the  name  of  one  of  the  five  "provinces"  of 
Costa  Rica,  of  the  "canton  central"  of  that  province  and  of 
the  town  which  is  at  once  the  capital  of  the  province  and 
head  of  the  canton.  Every  canton  is  divided  into  "dis- 
tritos."  In  this  case  the  chief  villages  of  several  distritos 
are  not  only  adjacent  to  Cartago  but  perfectly  continuous 
with  it — a  geographical  fact  which  is  difficult  for  strangers 
to  appreciate,  but  which  explains  the  widely  different  es- 
timates of  the  size  of  Cartago.  Thus  the  villages  of  Carmen 
on  the  north,  San  Rafael  to  the  northeast,  Los  Angeles  to 
the  east,  San  Francisco  to  the  south  and  Guadalupe  on  the 
west  are  to  the  visitor  absolutely  undistinguishable  from 
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Cartago  and  the  latter  name  was  frequently-  applied  to  the 
whole  assembly  of  villages. 

Each  district  had  its  own  chief  church  as  well  as  smaller 
ones.  Cartago  proper  contained  the  handsome  Gothic 
church  of  San  Nicolas,  the  unfinished  Parroquia,  the  Sole- 
dad  and  several  others  including  the  pretty  chapel  of  the 
Orphan  Asylum  at  the  west  end  of  the  Calle  Real.  The 
Orphan  Asylum  had  quite  extensive  buildings  and  we  often 
saw  the  boys  at  work  in  their  large  garden.  The  district  of 
Carmen  lay  just  north  of  the  railroad  and  the  Carmen 
church  was  very  conspicuous  from  its  extreme  width  and 
disproportionately  low,  squat,  square  towers. 

South  and  east  of  the  Parroquia  was  the  large  church  and 
monastery  of  San  Francisco.  It  was  unfinished  when  we 
settled  in  Cartago  and  on  Sunday,  the  eleventh  of  June,  a 
big  "Turno"  was  held  for  its  benefit.  The  town  was  pla- 
carded for  days  with  large  posters  announcing  a  "Turno 
General"  for  the  benefit  of  the  church  of  San  Francisco  de 
Cartago  and  we  waited  with  some  interest  to  learn  what  a 
"Turno"  might  be — the  dictionaries  vouchsafing  no  perti- 
nent information.  The  event  proved  to  be  an  occasion  on 
which  everyone  "turned  to"  and  worked  for  the  church. 
The  market  that  day  was  exceedingly  crowded  and  there 
were  all  sorts  of  extra  things  for  sale, — more  flowers,  more 
pots,  more  cooked  food,  little  odds  and  ends  that  looked  like 
personal  treasures — all  to  be  sold  for  the  good  of  San 
Francisco.  Outside  the  market  were  numbers  of  temporary 
booths  where  young  ladies — not  market  people — sold  or 
more  frequently  raffled  everything  imaginable,  just  like  a 
church  fair  at  home.  There  were  many  groups  of  pretty 
little  girls  in  the  streets  all  day  selling  "chances"  on  dolls, 
toys  and  so  on.  About  eight  o'clock  in  the  morning  we  saw 
a  long  procession  of  oxen  coming  down  the  mountain  and 
when  they  were  nearer  we  found  that  each  pair  dragged  a 
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large  log  or  tree-trunk,  pointed  at  one  end  so  it  could  be  more 
easily  hauled.  There  were  twenty-five  or  thirty  teams  in 
this  one  file  and  we  followed  it  to  the  back  of  the  church. 
Here  a  previous  processioa  had  deposited  almost  as  many 
loads  of  sand,  stone,  gravel,  bricks  and  other  building  ma- 
terials. The  gates  were  open  giving  us  a  glimpse  into  the 
garden  where  we  could  see  some  monks  in  their  brown  robes 
with  hoods  and  rope  girdles.  They  looked  pleased  and  with 
reason,  for  all  this  labor  and  material  was  donated  and  work 
on  the  church  progressed  rapidly  after  the  Turno.  Before 
we  left  Costa  Rica  the  church  and  other  buildings  had  been 
finished,  forming  one  of  the  finest  ecclesiastical  groups  in 
Cartago.  Alas!  We  not  only  saw  it  finished  but  utterly 
destroyed  a  short  time  after  its  completion. 

At  the  extreme  east  of  the  town  stood  the  Church  of 
Nuestra  Sefiora  de  los  Angeles,  one  of  the  most  remarkable 
of  the  Cartago  churches  from  the  large  collection  of  silver 
votive  offerings  and  the  sacred  spring  behind  the  church. 
The  shrine  enclosing  the  spring  was  a  curious  eight-sided 
pavilion;  there  was  no  roof  but  the  sides  were  filled  in  with 
iron  grillwork  and  a  sign  invited  alms  for  the  completion  of 
the  edifice.  The  door  was  locked  but  one  could  look  through 
the  ironwork  of  any  side.  Steps  and  an  inclined  path  of 
cement  led  down  to  the  spring  in  the  center,  and  this  path 
was  bordered  on  each  side  by  wonderful  constructions  of  ce- 
ment apparently  representing  the  waves  of  the  sea  and  a 
lighthouse.  Each  wave  was  coated  with  sea-shells,  and 
there  was  besides  a  tiny  full-length  figure  of  the  Virgin  under 
a  glass  case,  a  large  Sacred  Heart  under  another  glass  case, 
while  a  little  promontory  between  two  windings  of  the  path 
was  occupied  by  a  tiny  garden  of  real  flowers  carefully  en- 
closed by  chains  and  wire  netting.  The  inside  walls  below 
the  grillwork  were  adorned  with  paintings  of  landscapes — 
faills,  a  train  crossing  a  high  bridge,  people  walking  on  a 
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boulevard,  etc.  The  diameter  of  the  enclosure  was  not 
much  over  thirty  feet;  its  contents  formed  a  curious 
mixture. 

This  shrine  marks  the  place  where  a  healing  spring  mi- 
raculously appeared  in  the  early  eighteenth  century,  bub- 
bling through  a  hole  in  a  round  flat  rock  on  which  was  found 
a  small  image  of  the  Virgin.  The  image  was  often  famil- 
iarly and  affectionately  known  as  "La  Negrita"  because  it 
appeared  in  a  part  of  the  old  settlement  occupied  by  the 
poorer  people  and  such  few  negro  staves  as  there  were.  Both 
image  and  spring  have  always  been  endowed  with  miracu- 
lous healing  powers  and  the  fame  of  Nuestra  Senora  de  los 
Angeles  spread  in  time  to  Guatemala  and  even  to  Mexico 
and  Peru.  Many  pilgrims  traveled  long  distances  to  ar- 
rive in  Cartago  on  August  second,  when  La  Negrita  made  a 
formal  procession  from  some  strange  church  (to  which  she 
was  translated  at  midnight  of  August  first)  back  to  her  own 
church.  The  pilgrims  joined  in  the  procession  escorting 
the  image  and  many  strange  vows  were  performed  which 
had  been  promised  if  a  cure  was  effected.  Some  of  these 
were  highly  ridiculous  such  as  painting  the  face  strange 
colors,  neglecting  to  shave,  dressing  like  women  or  carrying 
heavy  stones  on  the  head.  The  more  usual  vow  took  the 
form  of  offering  a  gold  or  silver  (preferably  gold)  replica  of 
the  afflicted  organ.  There  was  a  wonderful  collection  of 
silver  arms,  legs,  heads,  hands,  feet,  ears,  eyes,  livers,  and 
almost  every  part  of  the  human  anatomy,  in  glass  cases 
(well  fenced  in)  and  some  years  ago  there  were  also  many 
gold  ones  but  a  German  bishop  gathered  up  the  best  of 
them  and  took  them  to  the  Berlin  Museum.  This  proces- 
sion was  held  annually  until  a  few  years  ago,  when  a  more 
intelligent  Cura  opposed  the  custom  and  it  was  finally  abol- 
ished. The  spring  still  bubbles  through  the  circular  stone, 
and  in  former  years  there  were  many  precious  bits  of  stone 
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sold  as  healing  relics,  the  stone  miraculously  lifting  itself  up 
and  growing  whole  again  overnight.  The  round  stone  is 
of  the  black  volcanic  rock  so  common  about  Cartage* — the 
inference  as  to  the  origin  of  the  fragments  is  obvious. 

At  the  western  end  of  the  village  of  Guadalupe,  west  of 
Cartago,  stood  the  very  picturesque  church  of  Guadalupe, 
shaded  by  a  magnificent  higueron  and  across  the  street  was 
the  Panteon  or  cemetery.  The  latter  was  surrounded  by  a 
high,  thick  wall  containing  many  niches  each  of  a  size  to 
hold  one  coffin,  which  was  hoisted  into  place  by  a  big  travel- 
ing crane.  When  a  body  was  put  into  one  of  these  spaces 
the  end  was  sealed  and  ornamented  with  the  name  and  date, 
done  in  various  styles, — black  and  gold,  plain  marble,  sky- 
blue  with  bright  sprays  of  posies,  or  whatever  the  taste  of 
the  mourners  dictated.  There  the  coffin  remained  as  long 
as  the  rent  was  paid,  but  it  was  removed  to  some  general 
unmarked  grave  as  soon  as  the  payments  ceased.  In  addi- 
tion to  the  tiers  of  niches  in  the  wall  there  were  a  number 
of  isolated  vaults  at  the  ground  level,  or  groups  of  three  or 
four,  and  some  monuments  and  life-size  carved  statues. 
A  few  trees  were  planted,  among  them  junipers  trimmed 
into  ghastly  likenesses  of  crosses,  crowns,  etc.,  but  there  was 
nothing — in  this  land  of  flowers! — approaching  a  garden 
effect.  The  lower  part  where  the  poor  were  buried  was  the 
most  desolate  spot  imaginable — bare  ground,  jagged  holes 
half  full  of  water,  new  mounds  all  unmarked,  irregular, 
loosely  filled  in,  with  here  and  there  a  wooden  cross  all  aslant 
or  a  feeble  attempt  at  a  flower.  The  people  do  not  seem  to 
object  or  they  would  change  it  of  course,  but  it  looked 
dreary  in  a  country  where  trees  and  flowers  run  riot  if  given 
a  chance.  On  All  Saints'  Day  we  walked  out  to  the  Pan- 
teon to  see  if  there  was  any  particular  decoration  in  honor 
of  the  day.  Some  of  the  tombs  had  fresh  wreaths  and  gar- 
lands, some  of  fresh  flowers,  some  artificial,  and  others  of 
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bright  tin,  and  there  were  perhaps  more  people  there  than 
usual. 

Palm  Sunday,  or  Domingo  Santo  de  Ramos,  was  the 
beginning  of  the  great  Holy  Week  celebrations.  Early  mass 
was  celebrated  in  a  number  of  churches,  but  the  chief  event 
was  the  procession  of  Nuestro  Senor  del  Triunfo  through 
the  streets  from  the  church  of  Guadalupe  to  the  Church  of 
the  Soledad.  The  procession  consisted  of  several  hundred 
men  and  boys  walking  on  the  left  side  of  the  street,  as  many 
women  and  girls  on  the  other  side,  with  the  band  in  the  mid- 
dle playing  a  gay  march  anything  but  religious  in  tone. 
Behind  the  band  a  space  was  kept  clear,  then  followed  three 
ragged  barefoot  boys,  the  middle  one  carrying  a  smalt 
diamond-shaped  purple  banner  while  the  outer  boys  held 
tall  candles.  After  them  came  two  men  leading  a  donkey  on 
which  was  a  life-size  figure  of  Christ — Nuestro  Senor  del 
Triunfo — holding  the  reins  in  the  right  hand  and  a  large 
bunch  of  palm  leaves  in  the  left.  The  figure  was  dressed 
in  purple  velvet,  with  a  long  flowing  purple  velvet  cloak 
embroidered  in  gold,  a  wide  lace  collar  and  a  big  purple  hat 
from  under  which  hung  long  curls — such  a  costume  as 
Charles  the  Second  of  England  wore.  It  had  not  been  pos- 
sible to  tie  the  figure  on  the  donkey  securely  and  in  spite  of 
men  who  walked  close  on  each  side  and  held  the  image  in 
place  with  their  hands  it  swayed  and  lurched  from  side  to  side 
in  a  manner  more  suggestive  of  a  drunken  man  than  a  sacred 
figure.  Behind  the  donkey  came  a  crowd  of  men  and  boys 
filling  the  street  solidly  from  curb  to  curb  and  extending 
about  half  a  block  behind.  All  the  men  walked  bare- 
headed, and  most  were  peons  although  there  were  plenty 
of  people  of  the  upper  classes  waiting  in  the  park  to  join  the 
procession  as  it  came  by  and  apparently  to  go  to  church 
with  it. 

On  Monday  afternoon  there  was  a  procession  from  the 
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Soledad  to  San  Nicolas,  escorting  a  life-size  Christ  seated 
on  a  gold  chair.  The  figure  was  dressed  in  red  and  gold,  hat- 
less  but  with  a  large  nimbus.  Immediately  behind  walked 
some  priests  most  elaborately  dressed,  and  back  of  them  the 
band,  the  drums  beating  a  strange  muffled  tattoo  when  we 
heard  it.  The  usual  crowd  of  men  and  boys  surged  down  the 
street  after  the  procession,  the  women  and  girls  walking  on 
the  sidewalks  only. 

On  Tuesday  the  procession  of  Jesus  of  Nazareth  left  San 
Nicolas  church  about  6.45  P.  M.,  went  south  two  blocks, 
then  east  to  the  Soledad  and  returned  to  San  Nicolas  by  the 
main  street.  There  were  many  men  bearing  square  glass- 
sided  lanterns  with  one  candle  inside,  mounted  on  long  poles 
and  held  high  in  the  air.  Each  lantern,  from  a  distance,  gave 
a  cross-shaped  light  so  marked  that  when  the  men  came  near 
it  was  hard  to  believe  the  lanterns  were  simply  square-sided 
boxes.  The  lanterns  walked  on  each  side  and  behind  the 
figures,  but  not  in  front.  The  police,  caps  in  hand,  kept  the 
street  clear  of  men  and  boys  immediately  in  front  of  the 
procession.  The  first  figure  was  a  life-size  standing  St.  John 
in  blue  carrying  a  large  cup — shaped  like  a  huge  double  egg- 
cup — in  his  right  hand.  Next  came  a  life-size  standing  Christ 
in  red,  with  bowed  head  and  bound  hands;  in  addition  to  the 
carriers,  men  walking  on  each  side  held  long  red  cords  that 
seemed  to  be  fastened  to  the  hands.  (In  the  flickering 
torchlight  it  was  impossible  to  see  details.)  Priests  followed 
the  Christ,  then  the  band  playing  a  very  mournful  and  sub- 
dued air.  The  third  figure  was  a  standing  Virgin  with  eyes 
and  head  upraised — also  in  blue.  This  figure  was  carried 
by  young  girls.  Then  followed  more  priests  and  the  usual 
crowd.  As  the  swaying  figures  and  twinkling  lights  passed 
slowly  down  the  street  and  around  the  corner  into  the  church, 
accompanied  by  the  mournful  music,  the  effect  was  impres- 
sive and  solemn,  almost  beautiful. 
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About  five  on  Wednesday  there  was  a  procession  consisting 
of  a  life-size  Veronica  carrying  a  large  cloth  on  which  were 
painted  three  thorn-crowned  faces;  St.  John  in  blue  with  his 
cup;  a  Christ  with  red  velvet  robes  embroidered  in  gold,  an 
immense  head  of  curls  reaching  below  the  waist  and  crowned 
by  a  huge  nimbus,  and  the  Virgin,  followed  by  the  band  and 
the  usual  accompaniment  of  men,  women  and  children.  It 
was  noticeable  that  in  these  processions  very  few  hatted 
women  were  to  be  seen.  Many  of  the  poorer  women  do  not 
usually  wear  hats,  although  the  custom  of  doing  so  is  grad- 
ually spreading.  During  Holy  Week,  however,  all  hats  seem 
to  be  laid  aside  by  them  and  the  rebosa — here  either  black 
or  some  very  light  color — is  draped  tightly  and  closely  around 
the  head  and  shoulders.  The  women  of  the  upper  classes 
always  wear  hats  but  these  women  do  not  appear  in  the 
processions,  only  as  spectators. 

Holy  Thursday  seemed  to  be  the  greatest  gala  day  of  the 
year!  All  day  long,  country  folk  in  their  cleanest  and  starch- 
iest, city  people  in  their  newest,  brightest,  gayest,  most 
ballroom-y  attire  strolled  up  and  down  the  streets,  visited 
the  churches  and  generally  enjoyed  themselves.  In  the 
evening  A.  went  to  see  the  decorations  in  some  of  the  nearby 
churches.  All  were  beautifully  and  tastefully  decorated 
and  all  were  full  of  people,  particularly  the  great  Franciscan 
church  from  which  the  evening's  procession  started.  The 
people  were  sitting  all  over  the  floor  so  that  if  we  had  cared 
to  approach  the  altar  we  could  not  have  done  so.  There  was 
much  subdued  gossiping  and  visiting  about  from  group  to 
group  and  the  frankest  criticism  and  discussion  of  the  gor- 
geous costumes  and  huge  picture  hats  of  some  of  the  Costa 
Rican  young  ladies,  who  did  not  hesitate — as  we  did — to 
force  a  way  through  the  crowd  and  rarely  ran  the  risk  of 
soiling  their  fine  dresses  by  kneeling  on  the  floor.  In  the 
afternoon  the  governor  of  Cartago  and  his  staff,  in  black 
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clothes  and  high  silk  hats,  accompanied  by  the  band  in  full 
dress  uniform  with  red  silk  pompons  in  their  caps,  visited 
the  churches  and  shrines.  In  the  evening  the  figure  of 
Christ  was  led  to  trial  escorted  by  Roman  soldiers. 

About  eleven  o'clock  on  Good  Friday  morning  the  pro- 
cession of  Christ  bearing  the  cross  left  Carmen  church  and 
went  to  San  Nicolas.  At  that  corner  it  was  met  by  a  second 
procession  of  Veronica,  St.  John,  Mary  Magdalene  and  the 
Virgin.  As  the  two  processions  met,  the  first  halted,  the 
figures  in  the  second  bowing  to  the  Christ,  until  the  Virgin 
was  opposite  when  the  Christ  and  his  mother  bowed  to  each 
other.  Then  she  turned  and  took  up  her  station  beside  him. 
A  long  pause  was  made  here  while  an  impassioned  and  fiery 
sermon  was  preached  from  an  open-air  pulpit.  Then  the 
processions  moved  onward  and  the  Crucifixion  followed. 
The  burial  took  place  about  four  o'clock,  when  the  figure 
was  carried  through  the  streets  in  a  gold-trimmed  glass 
coffin  accompanied  by  a  dozen  little  girls  as  angels,  holding 
ribbon  streamers  and  followed  by  the  Virgin  in  a  magnificent 
black  velvet  robe  spangled  with  silver.  The  coffin  was  put 
into  a  space  in  the  altar  of  San  Nicolas. 

The  church  bells  were  of  course  silent  from  Good  Friday 
to  Sunday,  but  on  Good  Friday  the  small  boys  carried — 
and  frequently  sounded — wooden  rattles  like  an  old- 
fashioned  watchman's  rattle,  sticks  that  they  clapped  and 
beat  together  and  a  noisy  device  consisting  of  a  board  with 
a  number  of  iron  loops  or  rings  fastened  at  one  point  only. 
The  board  was  turned  and  twisted  quickly  from  side  to 
side  making  the  metal  rings  flap  up  and  down.  These 
various  rattles  were  the  only  noises  permitted  on  Good 
Friday. 

It  should  be  noted  also  that  no  one  rides  horseback  on 
Good  Friday.  Costa  Ricans  never  do  and  for  a  foreigner  to 
ride  on  that  day  is  to  run  counter  to  deep-seated  conventions 
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and  lay  himself  open  to  rebuke  and  dislike  or  stronger 
measures. 

Early  Easter  morning — long  before  light — the  church 
bells  began  to  ring  with  a  great  clamor  and  the  band  was 
heard  playing  its  gayest  march  as  it  conducted  a  procession 
from  church  to  church. 

On  Sunday,  June  thirteenth,  we  walked  about  the  streets 
to  see  the  celebration  of  the  last  dayof  Corpus  Christi.    Being 
market  day  there  were  many  visitors  in  town  and  large 
crowds  around  altars  erected  at  the  street  crossings.    These 
were  large  wooden  platforms  each  with  a  high  back  support- 
ing a  canopy.    They  were  all  differently  decorated  and  fin- 
ished, but  all  had  much  tinsel,  many  beautiful  flowers  and 
enormous  quantities  of  white  paraffin  paper  crumpled  up 
over  the  whole  background  for  clouds.    The  effect  of  this 
background  was  astonishingly  good  and  pleasing.     There 
were  four  altars  in  our  part  of  town,  forming  the  corners  of  a 
large  rectangle  two  blocks  on  a  side.    Along  the  streets  con- 
lad  set  up  branches  of  trees  so  that 
th  green.    Many  of  the  houses  were 
:e  curtains  hung  outside  the  windows 
p  with  crepe  paper  festoons,  ribbons 
words  "Viva  Jesus  Sacrementado." 
s  passed  along  the  street  from  one 
J  by  the  band.    When  they  reached 
vice  and  singing,  the  crowd  kneeling 
■s  now  were  occupied  by  half  a  dozen 
lie  blue,  pink  or  yellow,  with  huge 
;els,  who  were  disposed  among  the 
prettily.   All  the  men  who  happened 
to  be  near  stopped  during  the  service  and  stood  bareheaded 
until  it  was  over.     As  soon  as  the  service  was  ended  at  an 
altar  the  latter  was  taken  down  and  we  saw  the  little  angels 
being  lifted  from  their  resting  places  among  the  clouds,  before 
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the  procession  had  reached  the  next  stopping  place.  The 
daily  rain  at  that  season  made  it  necessary  to  remove  the 
altars  at  once. 

On  December  fifth  a  turno  was  held  for  the  benefit  of  the 
Orphan  Asylum.  It  was  not  as  great  a  function  as  that  for 
the  Church  of  San  Francisco  in  July.  Many  articles  were 
sold  by  chances  at  booths  at  the  east  end  of  the  market 
house  and  a  number  of  the  guests  of  the  hotel  took  chances 
and  won  small  prizes.  In  the  morning  a  few  ox-carts  brought 
gifts  of  firewood. 

In  December  the  shops  were  given  over  to  the  most  as- 
tonishing collection  of  small  toys,  mostly  of  tin,  for  "La 
Noche  Buena"  or  Christmas  Eve — such  toys  as  we  had 
never  seen  before  as  well  as  dolls  of  a  familiar  pattern,  and 
many  drums  and  whistles.  The  children  seemed  to  play 
with  toys  very  little  at  other  times  so  that  the  shop  windows 
were  doubly  attractive  to  them.  It  was  the  custom  to  go  to 
confession  on  Christmas  Eve,  then  attend  midnight  mass. 
All  evening  there  were  bombs  and  bells  from  the  churches, 
increasing  each  hour.  We  were  rudely  awakened  about 
one  o'clock  by  the  passage  of  the  pious  churchgoers,  on 
their  way  home  from  mass.  The  air  was  rent  with  firecrack- 
ers, bombs,  whistles,  horns  and  church  bells,  with  wild 
savage  yells  making  us  think  of  Indian  warwhoops. 

On  Christmas  evening  we  went  to  the  chapel  of  the  Orphan 
Asylum  to  see  some  reputed  decorations  but  found  none. 
Service  was  in  progress  and  we  stayed  a  few  minutes,  the 
orphans  singing  the  responses  rather  pleasingly.  On  the 
way  home  we  went  into  a  house  to  look  at  an  elaborate  "  por- 
tal" or  representation  of  the  first  Christmas.  The  whole 
portal  occupied  a  raised  platform  about  five  by  ten  feet, 
enclosed  by  a  little  green-draped  fence  a  foot  high.  The 
Holy  Family  were  seated  under  a  sort  of  altar  which  was 
stable  as  well,  for  cows  and  horses  were  looking  through 
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the  walls  and  climbing  over  the  top.  Three  wise  men  were 
riding,  single;  file,  up  an  inclined  plane  leading,  to  the  middle 
of  the  altar.  The  rest  of  the  space  was  taken  up  by  farms, 
trees,  wild  animals,  a  railroad  train  on  little  tracks,  hunters, 
horseback  riders,  a  glass  lake  in  a  very  realistic  bower  of 
branches  and  moss,  with  swans,  ducks  and  geese  swimming 
on  its  surface  and  giraffes  feeding  in  the  underbrush,  a  wind- 
mill, etc.,  etc.  AH  these  things  were  dolls  and  other  toys, 
cleverly  dressed  and  arranged  in  the  midst  of  moss,  lichens 
and  green  cloth,  with  small  tree-trunks,  bushes  and  little 
toy  houses.  These  Christmas  altars  were  said  to  be  in  many 
houses  in  Cartago,  but  this  was  the  only  one  we  saw  in  our 
short  walk. 

The  Fifteenth  of  September  is  the  Costa  Rican  "Inde- 
pendence Day"  and  was  celebrated  in  Cartago  by  the  school 
children  singing  patriotic  songs.  The  military  band  played 
in  the  Plaza,  the  first  number  on  the  program  being  "  Himnos 
Centre-Americanos, "  or  the  national  anthems  of  Costa 
Rica,  Guatemala  and  so  on.  The  twelfth  of  October,  being 
the  anniversary  of  the  day  on  which  Cristobal  "Colon 
desembarca  en  la  isla  de  S.  Salvador,"  as  the  daily  calendar 
in  the  hotel  dining-room  put  it,  was  observed  as  a  holiday, 
stores  and  schools  being  closed. 

The  Presidential  Election  was  held  in  August,  1909,  and 
when  we  arrived  in  Costa  Rica  in  May  we  found  the  houses 
and  shops  everywhere  freely  placarded  with  the  red  signs 
and  posters  of  Don  Rafael  Iglesias  or  the  blue  signs  and  post- 
ers of  Don  Ricardo  Jimenez.  The  former  was  the  candidate 
of  the  Civilista  Party  and  supposed  to  be  favored  by  the 
United  Fruit  Company  and  almost  all  the  foreigners.  The 
latter  was  the  candidate  of  the  Republicanos  and  we  were 
told  that  Don  Ricardo  was  the  really  popular  candidate 
supported  by  the  large  majority  of  Costa  Ricans  and  particu- 
larly by  the  numerous  element  that  disliked  all  foreigners 
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and  the  Americanos  most  of  all.  We  were  also  told  that  al- 
though Don  Ricardo  was  the  popular  candidate  his  election 
would  never  be  "permitted"  and  further  that  in  such  a  case 
there  would  certainly  be  civil  disorders.  But  it  is  safest 
to  prophesy  after  the  event. 

The  red  posters,  usually  bearing  the  words  "Viva  Igles- 
ias,"  vastly  outnumbered  the  blue  in  Limon  and  the  little 
settlements  through  the  banana  country  owned  by  the 
Fruit  Company.  But  blue  signs  with  the  legend  "Viva 
Jimenez"  began  to  appear  as  the  railroad  ascended  from  the 
lowlands,  and  even  before  Cartago  was  reached  had  become 
more  frequent  than  the  red.  Cartago  was  the  home  of  Don 
Ricardo  and  naturally  the  center  of  his  party.  Political 
meetings  and  discussions  occupied  much  time  and  attention 
among  the  Costa  Ricans  and  sometimes  became  very  heated 
— phenomena  at  which  no  American  had  any  right  to  wonder. 
But  at  no  time  was  there  any  disorder  and  although  we  can- 
not pretend  that  we  read  all  the  newspapers  we  certainly 
did  not  see  in  those  we  did  read  any  such  wholesale  and  un- 
restrained vituperation  or  vilification  of  the  opposing  candi- 
date as  characterized  our  own  recent  campaign.  As  the  elec- 
tion time  approached  the  excitement  of  course  grew  intense. 
We  were  in  Cartago  during  the  three  days  of  the  election. 
Indeed  we  particularly  planned  to  be  there,  so  much  had  we 
been  told  about  the  probability  of  grave  disorders  in  smaller 
places — a  precaution  utterly  needless  as  it  turned  out. 

The  first  day  of  the  election,  August  29,  was  very  quiet 
and  peaceful.  The  returns  began  to  come  in  about  ten 
o'clock  on  the  second  day  with  reports  of  overwhelming 
majorities  for  Don  Ricardo.  There  was  naturally  much 
enthusiasm  in  Cartago,  and  by  night  the  town  was  given  over 
to  a  screaming,  cheering  mob  who  waved  blue  banners,  blue 
flags  or  blue  rags  and  blew  horns,  while  the  band  wildly 
played  each  instrument  with  cheerful  disregard  of  all  the 
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others.  The  small  boys  were  of  course  in  their  element,  and 
we  had  not  suspected  that  these  sad-looking  youngsters 
could  be  so  hilarious.  This  enthusiasm  was  mild  compared 
to  the  excitement  of  the  third  day,  as  the  successive  bulletins 
came  in  and  Don  Ricardo's  victory  grew.  At  the  last  mo- 
ment before  the  election,  the  existing  government,  which 
had  been  counted  on  absolutely  by  the  Iglesias  faction  to 
work  for  them,  turned  to  Jimenez  and  orders  were  issued 
to  chiefs  of  police,  etc.,  to  vote  for  him.  This  no  doubt  ac- 
counted for  his  overwhelming  success,  but  it  seemed  certain 
that  Jimenez  was  the  popular  candidate  and  would  have 
received  the  most  votes.  In  the  evening  a  really  big  crowd 
went  to  the  station  to  meet  the  San  Jose  train,  as  Don  Ri- 
cardo  was  expected  home  on  it.  He  did  not  come,  however, 
so  the  crowd  and  the  band  swarmed  up  and  down  the  streets. 
There  was  much  shouting  of  "Viva  Jimenez,"  "Viva  Ricardo 
Jimenez,"  etc.,  but  little  of  the  concerted  cheering  to  which 
we  were  accustomed.  On  the  contrary  each  one  cheered  at 
random,  and  much  of  the  yelling  bore  a  strong  resemblance 
to  warwhoops  and  shrieks  of  the  Indians  in  Buffalo  Bill's 
show.  It  sounded  very  unlike  the  deep  roar  of  one  of  our 
enthusiastic  crowds. 

The  San  Jose  paper,  La  Informaciony  for  September  1 
gave  the  final  results  as  Jimenez  38,000,  Igtesias  14,000. 
This  election  determined  the  electors  (similar  to  our  elec- 
toral college)  who  met  in  February  to  cast  votes  for  the 
presidency — Costa  Rica  has  no  vice-president.  Contrary 
to  the  fears  of  many  foreigners  there  was  no  disorder  any- 
where in  the  country  during  the  election. 
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NATURAL   HISTORY   WORK   IN   CARTAGO 

One  of  the  chief  objects  of  our  expedition  being  the  study 
of  the  living  dragonflies  or  Odonata,  and  of  their  larvae, 
we  very  soon  began  to  rear  at  Cartago  such  eggs  and  larvae 
as  we  could  procure.  Eggs  were  obtained  from  the  Zygop- 
terous  species  (those  having  wings  of  equal  width,  often  called 
damsel  flies)  by  bringing  home  and  keeping  in  homeopathic 
vials  the  plant  tissues  in  which  we  had  seen  the  female 
insert  her  eggs.  The  Anisopterous  dragonflies  (or  those 
having  the  hind  wings  wider  than  the  fore  wings)  could  often 
be  induced  to  oviposit  if  we  dipped  the  tip  of  the  abdomen 
repeatedly  into  water  in  a  vial.  When  the  eggs  in  these 
vials  hatched,  as  they  usually  did  sooner  or  later,  the  young 
larvae  were  watched,  drawings  of  several  of  the  early  stages 
were  made  from  life,  in  many  cases  under  the  binocular 
microscope  and  some  individuals  of  each  stage,  with  exuviae, 
preserved  for  future  study.  Larger  larvae,  which  were 
collected  either  near  Cartago  or  brought  there  from  other 
places,  were  kept  in  glass  jars,  tumblers,  or  bottles  for  ob- 
servation. Most  of  these  larvae  were  kept  one  in  a  bottle, 
for  the  practical  reason  that  if  they  did  not  start  one  in  a 
bottle  they  quickly  became  so.  There  were  a  few  exceptions 
to  this  rule.  Tkaumatoneura  larvae,  for  instance,  are  slug- 
gish and  not  aggressive,  and  if  the  difference  in  size  be  not 
too  great  can  be  safely  kept  together  but  in  general  it  is 
dangerous  to  attempt  it.  Each  larva  had  a  stick,  branch, 
clump  of  water  weed  or  small  bromeliad  for  a  resting  place, 
and  we  soon  found  it  was  desirable  to  allow  the  stick  to  pro- 
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ject  above  the  surface  of  the  water  even  with  larvae  not 
ready  to  transform.  Every  jar  was  covered  with  mosquito 
netting  at  once  to  keep  out  mosquitoes  and  to  keep  in  the 
rightful  occupant.  Each  moult  was  recorded  and  the  exuvia 
preserved.  And  first,  last  and  all  the  time  the  larvae  had  to 
be  fed.  As  the  number  of  jars  containing  larva;  increased, 
the  task  of  feeding  and  caring  for  such  a  family  was  at  times 
quite  absorbing.  The  necessity  of  looking  after  them  was 
one  reason  for  our  frequent  returns  to  Cartago,  and  if  we 
wished  to  be  absent  more  than  a  fortnight  it  was  essential 
for  one  of  us  to  return  for  a  day  or  two  purposely  to  feed 
the  live  stock. 

We  were  fortunate  in  finding  suitable  food  with  little 
difficulty.  To  the  youngest  larvae  to  be  fed,  those  which 
had  just  used  up  their  egg-yolk,  we  supplied  infusoria, 
copepods  and  similar  smalt  animals,  which  we  nearly  always 
could  be  sure  of  finding  in  abundance  in  any  grassy  pool. 
For  the  older  ones  we  gathered  mosquito  larvae,  or  small 
Agrionine  larvae  which  at  times  could  be  literally  raked  in 
by  dozens  and  were  quite  popular.  Our  main  dependence, 
however,  was  on  the  red  larvae  of  the  gnat  Chironomus,  which 
always  could  be  caught  in  any  desired  numbers,  by  the  aid 
of  a  little  water  net,  in  a  certain  dirty  ditch  at  the  lower  end 
of  the  town.  The  existence  of  these  "blood-worms"  in  such 
unvarying  abundance  was  really  the  secret  of  our  success  in 
rearing  as  many  species  as  we  did.  They  are  greedily  eaten 
by  all  but  the  extremely  young  dragonfiies  and  were  served 
up  in  "assorted  sizes,"  tiny  worms  to  tiny  dragonfly  larvae, 
middle-sized  worms  to  half-grown  larvae  and  fat  full-grown 
worms  or  pupa*  to  the  big  fellows.  They  are  very  juicy 
with  few  hard  parts  to  be  discarded  and  have  the  further 
advantage  of  wriggling  constantly,  so  that  our  charges  saw 
them  readily.  It  was  a  droll  sight  (although  undoubtedly 
hard  on  the  blood-worms)  to  watch  a  hitherto  motionless 
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larva  "sit  up  and  take  notice"  when  a  squirming  worm 
suddenly  appeared  in  his  tumbler,  to  see  how  he  followed 
its  movements  until  the  chance  came  to  strike  out  for  it 
with  his  jointed  mask  with  its  sharp  jaws  at  the  end,  then 
how  he  held  the  prey  and  chewed  away  until  the  last  wrig- 
gling bit  had  been  eaten,  when  he  immediately  started  after 
a  second  worm.  The  large  larvae  sometimes  ate  nine  or  ten 
blood-worms  as  fast  as  they  could  be  dropped  in  and  one 
could  see  them  "swelling  wisibly"  and  trace  the  red  worms 
in  the  alimentary  tract  through  the  thin  body  walls.  The 
little  dragonfly  larvae  were  often  turned  head  over  heels 
by  the  prey,  but  they  hung  on  and  continued  to  eat  no  matter 
what  position  they  were  knocked  into  by  the  unfortunate 
blood-worm.  Even  Tkaumatoiuura,  which  probably  feeds 
on  quite  different  larvae  in  its  native  waterfalls,  ate  the 
blood-worms  in  confinement  if  these  were  made  to  wriggle 
over  the  stone  directly  in  front  of  its  head.  I  never  saw 
these  sluggish  larvae  pursue  the  blood-worms  as  other  species 
did.  Collecting  the  blood-worms  was  easy  for  all  that  was 
necessary  was  to  hold  a  water  net  at  the  narrow  end  of  a  cer- 
tain ditch,  and  the  worms  carried  by  the  current  were  caught 
and  held  by  the  net.  We  gathered  them  for  months  and  the 
supply  showed  no  signs  of  failing.  On  February  24  we 
counted  the  worms  that  passed  downstream,  without  any 
disturbance  on  our  part,  the  number  reaching  one  hundred 
and  fifty  in  five  minutes,  and  on  March  1 1  we  counted  one 
hundred  and  eighty  in  the  same  space  of  time.  The  only 
unpleasant  feature  of  gathering  them  was  the  dirtiness  of 
the  water  in  the  ditch — a  house  drain — but  it  is  the  habit  of 
these  worms  (which  are  world-wide  in  their  distribution) 
to  live  in  such  water. 

One  day  in  December  we  supposed  we  had  gathered  plenty 
of  food,  chiefly  Agrionine  larvae  and  copepods,  to  last  for 
six  days,  but  on  examining  the  dish  some  hours  later,  this 
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was  found  to  be  a  miscalculation.  Not  only  had  the  larger 
devoured  many  of  the  smaller,  but  in  addition,  when  the 
pail  of  water  was  poured  into  a  flat  dish  and  left  to  settle, 
there  appeared  incredible  numbers  of  green  hydras.  These 
attached  themselves  to  the  sides  of  the  dish  in  such  quantities 
that  they  looked  like  green  moss;  they  were  equally  thick 
all  through  the  mass  of  mud  that  had  been  gathered  in  with 
the  larva;.  Even  the  larvae  themselves  were  adorned  with 
them.  I  found  hydras  attached  to  heads,  eyes,  antennae, 
wing-pads,  legs,  abdomens  and  gills,  sometimes  so  thickly 
clustered  that  I  thought  the  larvae  were  green-striped  or 
spotted.  These  hydras  ate  up  all  the  smallest  kinds  of  food, 
the  copepods  and  daphnids,  so  that  it  was  soon  neccessary 
to  go  out  for  more. 

If  a  larva  in  rearing  showed  signs  of  being  ready  to  trans- 
form we  usually  removed  the  twig  with  the  larva  upon  it  to 
a  dry  netted  tumbler  so  that  the  perfect  insect  could  not 
fall  back  into  the  water  and  drown  or  soak  its  wings  before 
they  hardened.  Occasionally  this  happened  during  our 
absences  but  we  had  few  accidents  of  that  kind.  Owing  to 
the  elevation  of  Cartago  we  had  little  difficulty  with  mould 
and  mildew,  while  cockroaches  and  ants  did  not  give  us 
anything  like  the  trouble  we  would  have  had  at  a  lower 
location,  so  that  we  were  able  to  preserve  our  specimens 
with  the  minimum  of  labor. 

Of  the  dragonflies  which  we  found  in  the  immediate  vi- 
cinity of  Cartago,  three  species  were  especially  familiar, 
as  they  occur  also  in  the  eastern  United  States.  Two  of 
these  were  species  of  Pantala,  flavescens  and  kymtnaa,  large 
insects  of  strong  Bight,  with  a  wing-spread  of  almost  four 
inches  and  the  hind  wings  very  broad  at  the  base;  the  former 
with  a  yellowish  body  and  some  yellow  at  the  base  of 
the  bind  wings,  the  latter  predominantly  olive  and  with  a 
rounded  brown  spot  on  the  hind  wing  base.    Both  have  an 
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extensive  distribution.  P.  flavescens  is  well  known  as  the 
most  widespread  of  all  dragonflies  of  the  world,  having  been 
found  in  all  quarters  of  the  globe  except  Europe,  in  many-  an 
oceanic  island,  in  a  Himalayan  pass  at  an  elevation  of  11,000 
feet  and  was  observed  to  fly  in  numbers  at  1 1  P.  M.  of  the 
nth  of  April,  1896,  on  to  a  Peninsular  and  Oriental  steamer 
in  the  Indian  Ocean,  290  miles  from  the  nearest  land.  P. 
hymenaa  is  confined  to  the  New  World,  but  ranges  from  New 
Jersey  and  South  Dakota  to  Chile  and  Argentina.  It  is, 
therefore,  not  surprising  to  find  these  Pantalas  in  Costa  Rica. 
The  third  species  is  much  more  remarkable.  It  is  the 
smallest  of  all  the  species  known  in  the  United  States  and 
bears  the  disproportionately  long  name  of  Anomalagrion 
hastatum.  It  is,  in  one  respect,  unique  among  all  dragonflies 
in  that  the  stigma,  or  opaque  spot,  is,  on  the  front  (but 
not  the  hind)  wing  of  the  male,  set  back  from  the  front 
edge  of  the  wing  instead  of  being  bordered  by  that  edge, — 
whence  Anomalagrion.  The  body  of  A.  hastatum  is  very 
slender  and.  its  delicate  wings  do  not  permit  of  anything  but 
a  weak  flight.  Yet  it  has  been  found  throughout  the  United 
States  east  of  the  Rocky  Mountains,  in  Mexico,  Central 
America,  the  West  Indies,  Venezuela  and  even  in  the  Gala- 
pagos Islands,  although,  previous  to  our  collecting  it,  it  had 
not  been  reported  from  Costa  Rica.  Within  the  last-named 
country  we  found  it  at  altitudes  between  5000  (El  Alto) 
and  2200  (Turrucares)  feet,  and  on  both  the  Atlantic  and 
Pacific  slopes.  As  it  has  been  found  at  sea-level  in  Guatemala 
and  Honduras,  it  is  likely  that  it  occurs  at  the  similar  loca- 
tion in  Costa  Rica.  One  of  the  unsolved  problems  of  geo- 
graphical zoology  is  why  this  feebly-flying  insect  should 
have  so  extensive  a  distribution  when  other  species  of  more 
powerful  flight  and  living  in  similar  situations,  both  as 
larva;  and  adults,  are  confined  to  much  smaller  areas.  In 
its  larval  stages,  Anomalagrion  must  possess  a  great  range  of 
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adaptability  to  temperature,  since  it  is  exposed  to  freezing 
weather  in  the  United  States  while  in  Costa  Rica  it  has  never 
to  contend  with  that  condition. 

The  wide  distribution  of  Anomalagrion  kastatum  has  ap- 
parently not  led  to  the  formation  of  different  races  charac- 
teristic of  different  parts  of  its  area  of  occurrence,  as  in  many 
other  species  of  animals.  Thus,  the  Costa  Rican  males  have 
an  average  length  of  abdomen  of  18.3  millimeters  and  of 
hind  wing  of  10.5  millimeters;  corresponding  figures  for  in- 
dividuals chiefly  from  New  Jersey  and  Pennsylvania  are 
18.9  and  10.8.  The  females  are  slightly  larger,  longer  in 
abdomen  and  have  distinctly  longer  wings.  Figures  cor- 
responding to  the  above  for  the  so-called  "black"  females 
are:  Costa  Rica  19.1,  13.2;  United  States  19.5,  12.9;  and  for 
the  "orange"  females:  Costa  Rica  19.2,  13.1;  United  States 
19.2,  13.  The  slight  differences  here  shown  may  in  part  at 
least  be  due  to  unequal  shrinkage  of  the  abdomens  after 
death,  as  all  these  measurements  are  from  dried  specimens. 

The  abdomen  of  the  male  is  yellow,  becoming  more  and 
more  of  an  orange  from  its  fore  to  its  hind  end,  with  marked 
black  spots  on  all  but  the  last  two  or  three  segments.  The 
size  and  shape  of  these  black  markings  vary  much,  but  the 
tendencies  of  their  variation  are  the  same  in  specimens  from 
Costa  Rica  and  from  the  United  States. 

The  females  for  the  most  part  appear  in  two  forms;  one, 
known  as  the  "orange"  female,  has  a  large  (anterior)  part 
of  the  abdomen  orange,  the  other,  the  "black"  female,  has 
the  entire  upper  surface  of  the  abdomen  biack.  Other  less 
conspicuous  color  differences  also  exist.  The  majority  of 
dragonflies  as  they  grow  old  show  on  one  or  more  parts  of 
the  body  an  appearance  similar  to  the  "  bloom  "  of  a  plum  or 
dark  grape,  whence  they  are  said  to  be  "pruinose."  This 
pruinosity  is  frequently  to  be  found  on  the  black  females  of 
Anomalagrion  but  not  on  the  orange  females.    Transitional 
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females  are  also  found  in  which  the  orange  area  of  the  abdo- 
men is  faintly  or  deeply  clouded  or  almost  black.  Com- 
bining all  this  evidence,  the  conclusion  seems  justified  that, 
in  this  species  at  least,  the  "black"  females  are  merely  older 
stages  of  those  which  formerly  were  "orange."  There  is 
thus  a  marked  color  change  accompanying  age  in  the  female 
sex  of  this  species,  but  not  tn  the  male. 

Even  greater  color  changes  of  this  character  may  be  found 
in  both  sexes  of  another  species  far  more  abundant  about 
Cartago — Anisagrion  allopterum.  The  individuals  which 
have  just  transformed  from  the  larval  stage  and  expanded 
their  wings,  so  that  they  are  able  to  fly  weakly,  have  the 
head  and  thorax  of  a  pale  dull  brown  ("light  pinkish  cin- 
namon") and  the  abdomen  of  a  pale  yellowish  with  a  dark 
brown  or  black  cross  ring  at  the  hind  end  of  most  of  its 
segments.  Eventually,  when  some  pruinosity  is  visible  on 
limited  parts  of  the  body,  the  head  has  become  black  above, 
between  the  eyes,  with  four  adjacent  blue  spots,  the  thorax 
is  of  a  greenish-blue  with  a  middle  black  stripe  and  a  black 
shoulder  stripe  each  side,  and  the  abdomen  is  black  above 
except  for  a  fine  pale  bluish  ring  at  the  fore  end  of  each  of  the 
second  to  the  seventh  segments. 

It  is  evident,  therefore,  that  a  very  great  difference  exists 
between  the  colors  of  the  recently  metamorphosed  individ- 
uals and  those  which  are  partly  pruinose.  As  we  found 
individuals  representing  many  intermediate  conditions,  fly- 
ing in  the  same  localities,  it  seems  justifiable  to  conclude 
that  the  difference  represents  a  change  accompanying  ad- 
vancing age.  This  conclusion  is  strengthened  by  the  fact 
that  those  with  pale  colors  possess  a  weaker  and  softer  chiti- 
nous  covering  on  their  bodies,  while  the  predominantly 
black  ones  have  a  much  firmer  and  harder  exoskeleton. 

The  color  changes  which  take  place  in  the  different  re- 
gions of  the  body  of  this  Anisagrion  appear  to  be,  to  some 
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extent,  independent  of  each  other,  so  that  a  given  stage  in 
the  blackening  of  the  abdomen  is  not  necessarily  correlated 
with  a  certain  stage  in  the  blackening  of  the  thorax  or  of  the 
head.  In  other  words,  these  changes  appear  at  different 
times  in  different  parts  of  the  same  individual  and  in  differ- 
ent order  in  different  individuals,  just  as  changes  in  the 
color  of  the  hair  of  different  parts  of  the  human  body,  or  of 
different  parts  of  the  human  head,  take  place  at  different 
rates  in  different  persons  or  even  in  the  same  person. 

The  females  of  A.  allopterum  become  pruinose  on  a  slightly 
more  extensive  area  of  the  body  than  do  the  males  and 


Right  wings  of  the  dragonfly  Anitapion  allopltrum,  male. 


irged  4  times. 


this  pruinosity  appears  at  an  earlier  stage  in  the  blacken- 
ing of  the  abdomen  than  in  the  other  sex,  but  on  the  other 
hand  the  blackening  of  the  thorax  and  of  the  head  takes 
place  relatively  later. 

In  all  stages  of  its  winged  existence,  whatever  be  its  colors, 
the  male  of  Anisagrion  allopterum  is  easily  recognized  by  a 
peculiarity  of  its  hind  wings  which  is  not  to  be  found  in  any 
other  dragonfly  of  Costa  Rica.  The  vein  which  parallels 
the  front  edge  of  the  hind  wing  near  its  tip,  when  it  reaches 
the  stigma  is  distinctly  bent  away  from  the  front  edge  and 
towards  the  hind  edge,  but  continues  to  the  wing-tip.  For 
some  little  distance  outward  from  the  point  where  the  bend 
occurs,  this  vein  is  markedly  thickened  and  at  the  wing-tip 
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the  cells  (or  small  areas  bounded  by  veins)  are  distinctly 
smaller  than  they  are  in  the  corresponding  part  of  the  fore 
wing.  In  the  older  males  these  small  cells  become  partly  or 
completely  filled  by  thickening  of  chitin  (of  which  the  veins 
are  chiefly  formed)  and  in  this  condition  strongly  suggest 
the  condition  to  be  found  in  any  dragonfly's  wing  which  has 
been  injured  before,  or  at,  the  time  of  transformation. 
Twenty-five  years  ago,  this  peculiarity  of  allopterum  males 
might  have  been  seized  upon  as  an  example  of  an  inheri- 
tance of  mutilation  effects,  but  it  can  hardly  be  regarded  as 
such  now.  Insignificant  as  these  structural  details  of  the 
wing  of  this  little  insect  may  seem,  they  are  very  constant. 
Indeed  the  arrangement  of  the  veins  of  the  wings  of  these 
and  many  other  insects  is  among  the  most  reliable  of  recog- 
nition marks,  and  the  trained  entomologist  can  often  identify 
an  insect  from  a  detached  wing  or  even,  in  some  cases,  a 
wing-fragment,  with  perfect  certainty.  Finally  be  it  added 
that  the  hind  wing  of  the  female  of  allopterum  shows  only  a 
slight  tendency  toward  these  features  of  her  partner. 

Stilt  more  abundant  about  Cartago,  perhaps  the  most 
abundant  dragonfly  of  the  vicinity,  was  Argia  extranea, 
about  iVg  inches  long,  7b  to  74  °f  *n  >ncn  longer  than  Anis- 
agrion  allopterum.  The  male  is  bright  blue  marked  with 
black;  the  female  has  the  blue  of  the  male  replaced  by  a 
pale  brown  or  a  violet  brown.  The  genus  Argia  is  very  char- 
acteristic of  tropical  America,  where  it  is  represented  by 
many  species,  some  of  them  resplendent  in  metallic  body 
■colors,  and  a  few  species  reach  even  to  Canada.  It  is  dis- 
tinguished, among  other  features,  by  the  length  of  the  stiff 
hairs  or  bristles  on  the  legs,  which  are  twice,  or  more  than 
twice,  as  long  as  the  intervals  between  them.  Argia  ex- 
tranea lives  throughout  a  large  part  of  Costa  Rica.  Watch- 
ing a  female  laying  eggs  in  a  plant  at  Juan  Vifias  on  June  24, 
1909,  we  brought  a  bit  of  the  plant  in  water  to  Cartago  and 
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kept,  it  in  one  of  our  tumblers.  The  eggs  hatched  between 
July  21  and  August  5  and  we  were  able  to  rear  one  of  these 
larvae  in  the  tumbler  until  its  final  transformation  to  the 
winged  state  on  February  23,  1910,  the  larval  period  thus 
lasting  about  seven  months. 

When  we  were  in  Cartago  in  May,  June  and  July  we  fre- 
quently went  out  in  the  earty  evening  with  cyanide  jars,  to 
capture  the  numerous  moths  which  were  then  resting  on  the 
houses  nearest  the  arc  lights.  Although  the  collection  of 
Lepidoptera  was  entirely  a  secondary  consideration  with  us, 
no  entomologist  could  have  passed  by  such  opportunities  as 
these  walls  offered,  for  the  number  and  variety  of  species 
were  a  constant  source  of  wonder  and  admiration.  During 
July  A.  often  captured  great  numbers  of  moths  in  the  morn- 
ings, "sleeping"  on  walls,  door-jambs  or  window  frames. 
None  were  ever  taken  on  the  sunny  side  of  the  street  and 
they  were  most  numerous  on  the  main  street  where  the 
lights  were  brightest  at  night.  On  one  occasion  we  happened 
to  see  and  to  gather  a  number  of  large  handsome  sphinx 
moths  on  a  Saturday  morning,  when,  being  a  school  holiday, 
the  small  boys  were  out  on  the  streets  in  force.  Their  at- 
tention was  naturally  attracted  and  by  the  time  we  reached 
the  corner  of  our  hotel  street  we  had  enough  interested  assist- 
ants around  to  block  the  sidewalk  completely.  Our  bottles 
and  hands  being  full  we  were  glad  of  the  excuse  to  retreat  to 
our  room  lest  the  police  should  consider  it  necessary  to  dis- 
perse the  mob  and  arrest  the  ringleaders.  Others  helped 
us  also  and  on  the  evening  of  December  fourth  Mr.  Turner, 
who  was  staying  at  our  hotel,  brought  a  huge  moth  which  he 
caught  near  an  electric  light.  It  was  alive  and  vigorous. 
We  put  it  in  a  tin  can  with  chloroform  on  cotton,  and  meas- 
ured and  papered  it  next  day.  Its  body  was  24/s  inches 
long,  its  front  wing  nearly  6  inches  and  the  total  spread  of 
its  front  wings  12* /s  inches.    Its  wings  were  colored  in  differ- 
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ent  shades  of  gray  in  zigzag  lines  above,  dark  purples  with 
pale  spots  below.  It  was  Tkysania  agrippina,  the  largest 
known  species  of  the  Noctuae,  recorded  from  Mexico  to 
Brazil  in  the  Biologia  Centrali-Americana. 

A  striking-looking  moth  which  came  to  the  electric  lights 
on  May  13  and  June  16  was  Manidia  lunus,  having  a  wing- 
spread  of  about  3^  inches,  the  wings  on  their  upper  surface 
of  different  shades  of  brown  crossed  by  nearly  twenty  wavy 
lines  of  white  or  yellow,  the  hind  wings  with  "tails"  %  inch 
long  bordered  by  three  black  " eye-spots "  with  blue  "pupils." 
In  daylight,  resting  in  the  corners  of  rooms  in  the  hotel, 
were  often  seen  large  moths  whose  wings  were  of  different 
tints  and  shades  of  brown  and  purplish-brown,  crossed  by 
many  wavy  lines  of  lighter  and  darker  colors.  They  were 
attracted  by  the  electric  lights  both  out-of-doors  and  indoors. 
Some  of  these  were  Erebus  odora,  stray  specimens  of  which 
are  frequently  observed  far  north  in  the  United  States;  it 
reaches  a  wing-spread  of  six  inches  or  more  and  has  on  the 
front  wing,  not  quite  halfway  out  from  the  base,  a  comma- 
shaped  mark  J4  inch  high,  in  black  and  blue  margined  with 
a  buff  line.  Another  and  similarly  colored  was  a  Letts,  a 
smaller  insect  (wing-spread  4  inches)  with  a  patch  of  orange 
hairs  along  the  fore  edge  of  the  upper  surface  of  the  hind 
wings. 

On  the  morning  of  May  18,  while  out  in  the  street  near 
our  hotel,  we  saw  a  bright  yellow-breasted  bird  seize  a 
sphinx  moth  which  was  resting  on  the  ground,  fly  with  it  to 
an  electric  light  wire  and  alighting  there  feed  upon  the  moth, 
subsequently  letting  it  fall.  The  moth  (Pachylia  resvmens) 
had  more  than  the  posterior  half  of  its  abdomen  eaten,  but 
its  legs  and  wings  still  fluttered  when  stimulated.  The  bird 
in  the  meantime  found  another  sphinx  moth  and  flew  off 
with  it.  These  moths  were  resting  near  an  electric  street 
light  fixture  to  which  they  probably  had  been  attracted  the 
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Scarabacid  Beetles— About  life  size. 

Mtgactros  phxloclttts,  male  (from  life). 

Dynastej  perseus,  male  (from  life). 
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preceding  night.  We  record  this  occurrence  because  it  was 
the  only  time  during  our  entire  year  in  Costa  Rica  that  we 
observed  a  bird  feeding  on  Lepidoptera.  We  went  there 
very  favorably  disposed  toward  the  theories  of  mimicry 
and  of  protective  resemblance.  We  expected  to  see  many 
instances  of  birds  pursuing  and  feeding  upon  butterflies,  and 
frequently  looked  for  such,  but  were  utterly  unsuccessful. 
Our  experience  in  this  respect  entirely  coincides  with  that  of 
Mr.  William  Schaus  in  his  three  years  in  Costa  Rica. 

Among  the  conspicuous  insects  which  were  attracted  to 
the  electric  lights  in  Cartago,  as  in  other  parts  of  the  world, 
were  scarabaeid  beetles,  armed  on  the  upper  surface,  in  the 
males  at  least,  with  prominent  horns.  Like  their  allies  of  the 
temperate  climes,  the  June  bugs  and  chafers,  they  are  heavy 
blundering  fliers  and  their  size  was  frequently  such  as  to 
cause  a  momentary  annoyance  if  they  struck  against  one's 
head.  To  one  interested  in  the  variety  of  form  which  Nature 
displays,  the  horns  offer  a  field  for  much  speculation.  They 
may  be  one,  two  or  three  in  number  and  variously  placed  on 
the  head  or  the  prothorax. 

Xyloryctes  lobicollis,  a  dark  brown  scarabaeid  an  inch  long, 
which  came  to  the  Cartago  lights  in  May,  has  a  single  sharp- 
pointed  rhinoceros-like  horn,  on  the  top  of  his  head  but  no 
horn  on  the  thorax,  although  there  is  a  low  knob-like  swelling 
on  the  middle  of  that  region  (which  is  somewhat  hollowed 
out  in  front  of  and  below  the  swelling).  The  female,  of  the 
same  size  and  color  as  her  mate,  has  a  shorter  pointed  cone 
on  the  top  of  her  head  corresponding  to  his  horn  while  her 
prothorax  is  smooth  and  convex  throughout  with  no  indica- 
tion of  knob  or  concavity. 

Entma  endymion  came  to  the  lights  on  the  same  nights 
with  XylorycUs.  He  is  longer — 1}4  inches  or  more  in 
length — and  wider — %  inch  as  against  Vs — and  of  a  much 
redder  brown;  his  wing-covers  are  much  smoother  and  show, 
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to  the  naked  eye,  very  few  of  the  longitudinal  rows  of  pits 
and  punctures  so  easily  seen  on  the  preceding  species;  on  the 
other  hand  his  prothoraz  has  a  more  roughened  surface. 
He  too  has  but  one  horn  and  that  on  his  head,  but  it  is  curved 
more  strongly  backward  so  that  the  interval  between  it  and 
the  prothoraz  is  much  less.  The  latter  has  no  horn  or  knob 
but  is  flattened  and  smoother  on  the  middle  of  its  forward 
half.  We  did  not  take  the  female  of  this  species.  As  de- 
scribed by  M.  Chevrolat,  she  differs  by  the  horn  on  the  head 
being  triangular,  its  base  occupying  the  entire  width  of  the 
head,  and  her  thorax  more  distinctly  pitted. 

Pinotus  (or  Copris)  carolinus,  the  largest  of  the  dung- 
beetles  of  the  eastern  United  States,  was  also  at  Cartago, 
with  its  broad  body,  7-grooved  wing-covers  and  steep  fronted 
prothoraz,  and  his  flat  head  bears  a  single  broad  horn  notched 
at  its  tip. 

Coelosis  biloba  did  not  meet  us  at  Cartago  but  was  at 
Cachi  and  at  Juan  Vinas  and  may  occur  at  the  higher  town. 
He  is  l}4  inches  long,  of  a  reddish-brown  which  becomes 
darker  to  blackish  on  the  front  of  the  prothoraz  and  on  the 
head.  The  latter  has  a  stout  horn  which  is  curved  upward 
and  then  backward  through  more  than  a  quadrant,  so  that 
its  pointed  tip  ties  in  the  interval  between  the  two  broad 
and  rather  thin  prongs  of  a  great  forwardly-directed  projec- 
tion from  the  prothoraz.  These  prongs  diverge  (as  one 
looks  at  the  beetle  from  above)  and  each  ends  in  a  tip  which 
is  cut  squarely  across.  The  female  offers  a  striking  contrast 
owing  to  the  total  absence  of  both  horn  and  thoracic  projec- 
tion. 

Megaceros  philoctetes  male,  which  was  at  Cartago  in 
March,  develops  the  horns  of  Coelosis  to  a  greater  degree. 
This  is  a  heavier  beetle  although  of  the  same  length,  its 
color  is  a  blackish-brown,  its  wing-covers  without  conspicuous 
lines  or  furrows  as  Coelosis  has  them.    The  horn  on  the  head 
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is  longer  and  stouter,  not  so  strongly  curved  backward  so 
that  it  by  no  means  reaches  the  interval  between  the  pro- 
thoracic  prongs  and  is  notched  at  the  tip.  The  prothorax 
rises  into  a  projection  which  at  its  summit  divides  into  a 
right  and  left  prong,  widely  separated  from  each  other  by  a 
straight  edge.  While  we  found  no  female  of  this  species, 
we  have  seen  specimens  collected  in  Panama  by  Mr.  G.  C. 
Champion.  Her  head  has  a  minute  point  on  its  upper  sur- 
face to  represent  his  horn,  her  prothorax  is  convex  but  not 
elevated  and  two  very  small  points,  near  its  fore  edge,  close 
to  the  middle  line  and  about  Vie  of  an  inch  apart,  may  cor- 
respond to  his  prongs. 

The  male  of  the  giant  Perseus  beetle  (Dynastes  perseus) 
also  of  this  family,  one  individual  of  which  lived  as  our 
boarder,  as  related  on  another  page,  has  also  developed  a 
cephalic  horn  and  a  prothoracic  process  or  horn.  The  length 
of  the  body  exclusive  of  the  horns  is  three  inches,  the  head 
and  prothorax  are  blackish,  the  wing-covers  green  pitted 
with  black. 

This  Central  American  Perseus  has  been  confused  with  the 
South  American  Hercules  which  is  still  larger  and  has  three 
teeth  on  the  upper  surface  of  the  cephalic  horn  instead  of 
two.  We  have  not  seen  the  female  of  Perseus  but  the  female 
Hercules  is  of  a  dull  brown  throughout,  has  a  small  point 
(not  a  twenty-fifth  of  an  inch  high)  on  the  top  of  the  head, 
no  projection  of  any  kind  on  the  prothorax  and  the  surface 
of  her  wing-covers  is  finely  netted,  quite  unlike  the  elytra  of 
her  partner.    She  is  about  two  and  one-half  inches  long. 

Quite  a  different  arrangement  of  the  horns  exists  in  Strat- 
egics julianus  which  also  came  to  the  electric  lights  of  Car- 
tago  in  May.  This  beetle  is  1%  inches  long,  its  head  and 
prothorax  blackish-brown,  almost  black,  the  wing-covers  a 
rich  deep  mahogany-brown,  the  last  smooth  and  polished 
but  with  some  discontinuous  longitudinal  scratches,  and  a 


3,g,t,zcd  by  Google 


68         A  YEAR.  OF  COSTA  RICAN  NATURAL  HISTORY 

continuous  groove  parallel  to  the  suture  where  the  wing- 
covers  meet  and  less  than  a  sixteenth  of  an  inch  distant  from 
it.  The  head  in  both  sexes  is  roughened  and  pitted  and 
bears  two  small  projections  too  low  to  be  called  horns.  The 
male  has  three  great  horns  on  his  prothorax;  the  female  has 
one  very  low  pointed  tubercle  in  the  place  of  the  front  horn 
of  the  male,  and  still  less  to  represent  the  two  lateral  horns. 
Much  speculation  has  been  indulged  in  as  to  the  use  of 
these  horns.  Darwin  (1871),  chiefly  from  lack  of  evidence 
as  to  any  function,  came  to  "The  conclusion  that  the  horns 
have  been  acquired  as  ornaments."  We  have  been  able  to 
find  no  recorded  observations  on  the  uses  to  which  the  horns 
are  put  in  any  of  the  Costa  Rican  species  just  described, 
and  very  few  for  allied  kinds  throughout  the  world.  Such 
as  we  have  brought  together  are  as  follows:  Mr.  G.  E. 
Murrell  quoted  by  Lintner  (1889)  observed  many  Dynastes 
tityus  on  ash-trees  at  Coffe,  Virginia,  "never  using  their 
horns,  so  far  as  I  can  see,  except  for  fighting."  Dr.  F. 
Ohaus  (1911}  "was  able  to  observe  in  Megasoma  hector,  a 
few  specimens  of  which  he  found  near  Petropolis,  Brazil, 
that  the  beetle  uses  its  cephalic  horn  as  a  good  weapon,  with 
which  it  can  pinch  hard,  .  .  .  the  South  American  Dynas- 
tids  used  this  organ  chiefly  as  a  weapon."  Dr.  Albert  L. 
Bennett  (1899),  who  observed  Goliathus  druryi  in  German 
West  Africa  and  in  French  Congo,  says:  "the  male  beetles 
use  their  cephalic  horns  in  fighting  with  one  another,  as  well 
as  for  puncturing  the  bark  of  vines  in  order  to  bring  about  a 
flow  of  the  sap  upon  which  they  feed."  Mr.  J.  Doll  (1885) 
found,  in  Hell's  Canon,  Colorado,  a  Dynastes  which  was 
thought  by  Dr.  G.  H.  Horn  to  be  D.  granti.  Doll  says: 
"They  are  always  found  near  the  tips  of  branches  [of  the 
mountain  ash],  where  by  means  of  their  projecting  thoracic 
horn  they  scrape  through  the  soft  bark  to  cause  a  flow  of 
sap  which  is  very  sweet,  and  of  this  consists  their  food." 
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Prof.  R.  W.  Doane  (1913),  of  Sunford  University,  ob- 
served that  OrycUs  rhinoceros,  feeding  on  the  growing  heart 
in  the  crown  of  the  cocoanut  trees  in  Samoa,  has  first  to  pass 
through  a  web-like  sheath  before  it  reaches  the  hard  wood. 
"  In  doing  this  the  head  is  lowered  and  the  [cephalic]  horn 
thus  thrust  forward.  The  horn  becomes  imbedded  in  the 
tissue  of  the  plant  and  when  it  is  raised  serves  as  an  anchor 
to  hold  the  insect  while  it  pulls  or  pushes  its  body  forward 
with  its  legs,  or  while  it  tears  the  tissue  of  the  plant  with  its 
heavy  mandibles."  Baron  von  Huge!  informed  Dr.  David 
Sharp  (1899)  that  in  Java  he  had  "observed  large  numbers 
of  Xylotrupes  gideon;  he  noticed  that  the  males  sometimes 
cany  the  females  by  the  aid  of  their  horns."1  Dr.  Ohaus 
has  also  kindly  informed  us  that  a  correspondent  of  his 
friend  Herr  Nagel  has  observed,  in  Venezuela,  that  the 
males  of  Dynasus  Hercules  fight  very  violent  battles  among 
each  other  for  the  females;  that  they  seize  and  crush  with  the 
cephalic  and  prothoracic  horns,  the  weaker  male  often  having 
its  thorax  and  elytra  crushed,  and  that  the  victorious  males 
take  the  females  between  the  horns  and  carry  them  away. 
One  Sunday,  July  25,  a  peon  brought  to  A.  at  Cartago,  a 
male  Dynastes  perseus  which  he  said  he  had  found  in  the 
market  among  sugar-cane  which  had  come  from  Juan  Vinas. 
He  was  evidently  afraid  of  it  and  was  glad  to  sell  it.  We 
kept  the  beetle  alive  until  August  24,  most  of  the  time  in  3 

1  At  the  observations  are  very  much  scattered,  it  may  be  useful  to  give  here  the 
.exact  reference*  to  the  original  statements.  Darwin,  Descent  of  Man,  Part  II, 
Chapter  X,  lit  cd.,  1871,  New  York  edition  of  1896,  p.  197.  Lintner,  JfA  Reft,  on 
Injur.,  He.,  Insects,  State  of  New  York  (+2<J  Rept.  N.  Y.  St.  Mm.  Nat.  Hiit.), 
■889,  p.  >}l.  Ohaui,  Devi.  Enl.  Zeitrckr.,  1911,  p.  230.  Bennett,  Proc.  Ent.  Soc, 
London,  1899,  p.  jriii.  Doll,  Bull.  Brooklyn  Em.  Soc,  VII,  p.  121,  1885.  (See  also 
Lintner,  Jtk  Kepi,  on  Injur.,  etc.,  Insects,  State  of  New  York,  p.  152,  footnote  t, 
1891.)  Doane,  Science,  n.  ».,  XXXVIII,  p.  883,  1913.  Sharp,  Cambridge  Nat. 
Hist,,  VI,  p.  199,  1899.  (Cf.  aleo  Cunningham,  Sexual  Dimorphism  in  the  Animal 
Kingdom,  p.  154,  1900.)  Andrews,  Journ.  Exp.  Zoit.  iii,  pp.  435-436,  1916  ("the 
significance  of  these  male  horns  [of  I>ynajui  lity  us)  remains  entirely  problematical"). 
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tin  vasculum,  and  supplied  him  with  sugar-cane.  He  ate 
readily  and  his  attitude  when  feeding  on  the  cane  is  shown 
in  our  photograph  from  life.  He  was  very  slow  and  pon- 
derous in  his  movements  and  never  made  any  effort  to  fly 
when  out  of  the  box,  but  twice,  at  night,  we  were  awakened 
by  the  sound  of  his  bumping  against  the  inside  of  the  vas- 
culum, as  if  he  were  trying  to  fly,  accompanied  by  a  hissing. 
We  learned  nothing  of  the  uses  of  his  horns.  He  came  to  an 
untimely  end  by  chloroform  and  the  autopsy  was  performed 
at  once.  Two  species  of  mites,  a  millimeter  and  six-tenths 
of  a  millimeter  long  respectively,  were  found  living  on  this 
giant  and  were  later  described  by  Mr.  Banks  as  new  species 
(of  Celanopsis  and  of  Hypoaspis). 

The  squirrels  in  the  Plaza  were  a  great  source  of  amuse- 
ment. The  common  one  (Sciurus  adolpkei  dorsalis)  is  a 
handsome  little  animal,  very  dark  gray  above,  reddish- 
tawny  below  and  on  the  under  surface  of  the  tail,  pale  gray- 
on  the  cheeks  and  with  extremely  large  black  eyes.  I 
watched  one  trying  green  mangoes  by  nibbling  one,  finally- 
selecting  and  eating  another,  dropping  down  the  green  skin 
and  eating  the  hard  pulp.  Before  this  one  was  half  eaten 
it  too  was  dropped  and  the  squirrel  was  off  to  a  third. 

As  the  country  immediately  around  Cartago  was  all  under 
cultivation  we  did  not  see  there  any  large  wild  mammals, 
but  on  November  I  as  we  left  the  hotel  door  we  saw  two 
boys  carrying  two  small  armadillos,  about  a  foot  long,  which 
they  offered  for  sale.  We  stopped  to  look  at  the  interesting 
little  creatures.  The  bands,  twelve  counting  head  and  tail, 
were  still  quite  soft.  Even  the  large  ears  were  scaly  and 
stood  up  like  a  bat's.  The  claws  were  very  strong,  long  and 
curved.  The  boys  said  the  armadillos  ate  earthworms  and 
no  doubt  they  eat  insects  also. 

The  English  sparrow  has  not  reached  Costa  Rica,  the 
bird  most  nearly  taking  its  place  being  Brachyspiza  capen- 
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sis  peruviana.  This  sparrow  is  about  the  same  size  as  the 
English  sparrow  but  much  handsomer,  with  a  reddish  streak. 
over  each  eye  and  a  greater  contrast  of  tight  and  dark 
b/owns  on  the  back.  It  has  a  pleasing  song  and  is  less 
aggressive  and  pugnacious  than  the  English  sparrow  but  is 
much  like  it  in  its  tameness  and  intimacy  with  man  and  his 
dwellings.  The  notes  of  the  common  Costa  Rican  robin 
{Planesticus  grayi  casius)  in  April,  its  size  and  shape  and 
general  behavior  were  so  like  our  own  that  I  never  grew  ac- 
customed to  seeing  its  yellowish-brown  breast  instead  of  a 
reddish  one.  In  April  we  also  heard  a  meadow  lark  (Stur- 
nelia  magna  alticola)  with  a  note  much  like  that  of  our 
northern  bird.  Late  in  December  we  saw  a  night  hawk, 
very  close  to  (if  not  the  same)  subspecies  {Chordeiles  vir- 
ginianus  xnrginianus)  that  we  have  in  Philadelphia  from 
May  to  September.  It  looked  quite  homelike  but  we  did 
not  hear  its  familiar  cry.  Our  northern  subspecies  has  been 
observed  in  Costa  Rica,  in  May  and  in  September  by  Mr. 
Carriker. 

Although  the  black  vulture  (Catkarista  urubu  brasiliensis) 
is  the  common  one  all  over  Costa  Rica  we  once,  on  Septem- 
ber 9,  saw  a  pair  of  red-headed  vultures  or  "zonchiches" 
(Cathartes  aura  aura)  in  a  lane  in  San  Rafael.  It  was  the 
second  time  we  had  seen  this  species;  the  first  occasion  was  a 
few  days  before  near  Alajuela  when  we  met  a  pair  in  com- 
pany with  three  or  four  of  the  black  species,  eating  the  car- 
cass of  a  small  dog.  The  black  species  is  entirely  slaty- 
black  including  the  naked  skin  around  the  head  and  neck, 
the  beak  and  the  legs;  it  is  called  "zopilote"  by  the  Costa 
Ricans  and  "jim  crow"  by  the  Americans.  The  other 
species  has  the  head  more  slender,  red,  beak  white,  legs 
reddish-white  and  the  remainder  of  the  body  brownish-gray. 
It  is  a  close  relative  of  the  common  Turkey  Buzzard  of 
North  America,  but  is  smaller;  the  brown  borders  to  the 
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feathers  of  the  back  are  narrower,  less  well  marked,  or  even 
lacking,  while  the  color  of  the  upper  side  of  the  shafts  of  the 
primaries  (brown  when  freshly  moulted)  soon  bleaches  to  an 
old  ivory,  or  yellowish-white,  instead  of  remaining  perma- 
nently dusky  brown  as  is  usually  the  case  in  the  northern 
form  (Nelson). 

At  the  bottom  of  the  hotel  street,  perhaps  half  a  mile 
south  of  the  railroad,  was  a  large  white  slaughterhouse  and 
in  the  mornings  it  was  no  uncommon  thing  to  see  a  line  of 
black  vultures  on  the  top  of  the  front  wall,  waiting  for  their 
share,  while  many  others  were  on  the  ground  or  perched  in 
nearby  trees.  These  zopilotes  are  very  numerous  around 
Cartago  and  are  of  course  exceedingly  useful  scavengers. 
We  sometimes  watched  them  bathing.  Their  habit  was  to 
fly  into  the  water,  take  a  few  runs  through  it  in  their  usual 
stiff-legged  fashion,  then  lower  the  head  into  the  water, 
and,  crouching,  walk  forward  until  the  feathers  were  thor- 
oughly wet.  This  happened  in  a  short  time  for  the  feathers 
seemed  to  have  very  little  oil  on  them.  Then  up  flew  the 
birds  into  some  sunny  place  and  after  a  few  preliminary 
shakings  assumed  the  "spread  eagle"  attitude,  with  wings 
outstretched,  head  thrust  forward  and  always  with  their 
backs  to  the  sun.  Occasionally  one  would  make  some  hop- 
ping steps,  ruffling  all  its  feathers,  then  spread  out  again.  A 
hundred  or  more  of  these  awkward  birds  all  facing  one  way 
and  all  standing  with  their  great  wings  spread  out  as  far  as 
possible,  presented  a  ludicrous  spectacle. 

The  slaughterhouse  stood  below  and  outside  the  town 
itself  on  what  we  always  called  the  "Slaughterhouse  Road" 
and  which  we  usually  followed  when  going  to  the  numerous 
lanes  south  of  Cartago.  These  lanes,  though  running 
straight  and  parallel  to  each  other  for  fully  half  a  mile 
south  of  Slaughterhouse  Road,  were  remarkably  individual 
in  character,  and  one  of  them,  our  "Shady  Lane,"  was  much 
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the  richest  place  we  found  near  Cartage-  and  became  our 
favorite  collecting  ground  here. 

One  lane  led  directly  to  the  town  refuse  heap — where  we 
went  once  and  having  watched  and  listened  to  the  horde  of 
vultures  had  no  desire  to  go  again.  However  in  justice 
both  to  the  town  and  the  vultures  it  should  be  said  that  this 
garbage  heap  was  astonishingly-  inoffensive,  and  moreover 
flies  were  not  a  great  pest  in  Cartago.  The  day  we  went 
along  this  lane  was  May  10,  1909.  The  rains  of  the  two 
preceding  days  had  changed  the  dusty  roads  to  damp  and 
produced  little  swampy  spots  in  the  pastures.  Over  one  of 
these  swamps  a  species  of  dragonfly  (Sympetrum  illotum 
mrgutum)  was  swarming.  The  males  have  bright  red  bodies, 
the  females  dull  brown  and  many  pairs  were  engaged  in  lay- 
ing eggs.  Big  blue  and  blackish  Aeskna  dragonflies  flew 
swiftly  about  and  several  smaller  species  were  found  here 
and  there  by  the  roadsides. 

There  was  an  exceedingly  handsome  frog  here  (4galyck- 
nis  heUna),  one  of  which  we  took  to  the  hotel  and  kept  for 
some  days.  When  "asleep"  its  body,  exclusive  of  legs,  was 
two  and  one-half  inches  long.  Ordinarily  the  upper  surface 
of  body  and  legs  was  a  bright  pea-green;  below,  the  body  was 
speckled  white  and  reddish-brown,  with  a  band  of  brilliant 
beautiful  blue  on  each  side  of  the  abdomen.  There  were 
great  color  changes,  however.  When  first  caught  it  was 
pale  green;  when  we  took  it  out  of  the  vasculum  at  home  it 
was  a  dark  dirty  green  with  pale  spots  on  the  back.  While 
we  photographed  the  frog  it  grew  light  again  with  paler  spots 
over  the  back.  After  nightfall  it  was  again  -very  dark,  but 
although  it  spent  the  night  in  a  dark  cupboard  it  was  pale 
green  when  we  first  looked  at  it  in  the  morning  and  again  at 
4.30  P.  M.  The  tips  of  all  the  toes  (four  on  the  front,  five 
on  the  hind  feet)  are  expanded  into  large  fleshy  discs  with 
which  the  frog  climbs  readily.     It  was  able  to  cling  to  the 
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vertical  side  of  our  glass  graduate  without  other  support 
than  its  toes.  When  caught  it  secreted  a  quantity  of  sticky- 
mucus  having  a  powerful  and  disagreeable  odor,  which  it 
was  difficult  to  remove  from  the  hands. 

The  morning  of  May  1 1  was  not  so  bright  as  that  of  the 
preceding  day,  although  the  sun  was  shining.  We  revisited 
these  same  swampy  spots  but  not  a  single  individual  of  the 
bright  red  species  of  dragonfly  nor  one  of  the  peculiar  frogs 
was  to  be  seen  there,  although  we  did  find  one  of  these  frogs 
later  in  the  morning  in  the  bottom  of  a  nearby  ditch. 

Other  lanes  were  bordered  only  by  the  living  fences  of 
poro.  Such  fence-rows  are  very  pretty,  especially  when  the 
conspicuous  red  blossoms  were  seen  in  relief  against  the 
deep  blue  sky,  and  the  shade  afforded  by  the  trees — often 
fifteen  to  twenty  feet  high — is  most  grateful  but  it  is  neither 
dense  enough  nor  constant  enough  to  encourage  a  shadow- 
loving  fauna. 

But  our  "  Shady  Lane,"  really  a  continuation  of  the  Calle 
de  las  Monjas,  although  bordered  primarily  by  the  poro 
fences,  contained  so  many  other  trees  that  it  was  like  a  little 
strip  of  woodland  with  a  grassy  path  running  through  it. 
At  its  upper  end,  the  side  vegetation  consisted  of  young 
Anona  trees,  thickets  of  blackberry,  Xylosma,  lantanas,  with 
scattered  higuerones.  We  once  pulled  off  a  few  twigs  from 
these  wild  figs,  finding  the  milky  juice  quite  sticky.  The 
nearly  spherical,  brownish-black  figs  were  about  half  an 
inch  long  and  filled  with  small  dry  fruits.  There  was  no 
pulp  and  no  marked  taste  to  the  little  fruits  or  to  the  figs 
as  a  whole  and  they  are  not  used  as  human  food,  but  bats 
are  extremely  fond  of  them.  As  the  lane  descended,  the 
higuerones  were  larger,  real  giants  three  to  four  feet  in 
diameter,  some  of  them,  and  more  closely  clustered  and  as 
the  shade  grew  denser  the  trees  were  more  thickly  covered 
with  epiphytic  plants  such  as  bromeliads,  orchids  and  Colum- 
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neas.  A  tiny  stream  flowed  down  this  part  of  the  lane, 
Selaginellas  and  thick  green  mosses  covered  the  stones  and 
tree-trunks,  and  it  was  often  hard  to  realize,  while  standing 
in  the  cool  deep  shadows  of  these  trees,  that  less  than  fifty 
feet  away  the  open  potreros  were  panting  under  the  brilliant 
tropical  sunlight.  Still  lower,  there  were  few  trees,  but 
hedges  of  Xylosma,  many  clumps  of  wild  roses  with  pale 
pink,  very  double  flowers  and  scattered  through  the  grass 
numerous  boulders  of  andesite  lavas,  each  one  the  center  of 
a  little  thicket  of  roses  or  the  creeping  sensitive  plant.  The 
lane  ended  in  a  grassy  cross  lane  (that  is,  east-west)  along 
one  side  of  which  ran  the  "bloody  ditch"  a  stream  that 
carried  the  refuse  from  the  slaughterhouse  and  this  cross 
lane  finally  led  to  the  main  road  to  Agua  Caliente, — but  as 
it  lost  in  interest  as  it  neared  the  high  road  we  rarely  followed 
it  so  far. 

When  we  first  traveled  down  the  Shady  Lane  in  May, 
1909,  it  contained  no  water  except  the  little  stream  in  the 
lower  part,  but  the  conditions  varied  greatly  during  the 
year.  In  late  June  there  were  many  pools  but  we  could 
pick  a  path  through  the  lane.  On  August  20  we  found  the 
greater  part  of  the  lane  a  pond  with  hummocks  of  higher 
grass  as  islands  and  the  smaller  plants  almost  entirely  sub- 
merged. Many  dragonflies — or  "planchitas"  as  we  once 
heard  an  Indian  call  them  here — were  darting  about  laying 
eggs  and  from  the  place  once  a  dry  grassy  path  we  dredged 
up  quantities  of  dragonfly  larvae  and  a  tadpole  two  inches 
long.  In  this  condition  the  lane  remained  for  about  two 
months,  a  most  useful  source  of  food  and  material  to  us  and 
always  interesting  to  visit.  On  October  14,  therefore,  we 
were  greatly  disappointed  to  find  that  it  had  been  utterly 
ruined  for  our  purposes  of  larva-hunting,  by  having  a  number 
of  cattle  driven  through  it.  Their  hoofs  trampled  the  smaller 
plants  and  converted  large  grassy  watery  stretches  into 
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black  mud  so  that  we  were  driven  to  look  for  larvae  in  other 
pools,  particularly  one  in  the  lane  to  the  east,  the  Calle  de 
P.  Peralta.  A  lull  in  the  rains  caused  the  pools  to  shrink 
considerably  about  the  middle  of  November,  but  on  Novem- 
ber 29  the  pools  were  full  again  and  all  the  potreros  soaking 
wet.  On  February  19  we  found  both  these  lanes  much  drier 
than  they  had  been  for  months.  Even  the  deeper  pools  in 
both  which  served  as  homes  for  aquatic  animals  since  August 
had  now  no  water  and  hardly  any  spots  of  wet  mud.  By 
February  24*  the  Shady  Lane  was  dry  and  beginning  to 
resume  the  conditions  it  presented  when  we  first  knew  it. 
The  bottom  of  what  had  been  the  deepest  pool  was  now 
covered  thickly  with  yellow-flowered  Jussiaeas.  P.  dug 
down  into  some  pockets  of  soft  wet  mud  still  remaining  to 
see  if  any  traces  could  be  found  of  the  dragonfly  larvae  so 
common  here  in  the  wet  season,  but  without  success.  A 
similar  trial  in  the  dried  pool  in  the  next  lane  east,  a  prolific 
source  of  larvae  in  that  period,  was  also  a  failure,  although 
the  empty  shells  of  snails,  former  inhabitants  of  the  pool, 
were  there.  By  March  11,  1910,  the  conditions  of  dryness 
approached  those  found  on  our  first  visit  to  the  Shady  Lane 
nearly  a  year  before. 

On  May  27, 1909,  when  returning  through  the  Shady  Lane, 
I  caught  a  butterfly  which  to  my  great  astonishment,  as  I 
was  taking  it  out  of  the  net,  thrust  out  from  each  side  of  the 
hind  end  of  the  abdomen  a  brush  of  blackish  hairs  looking 
like  an  ordinary  camel's  hair  brush.  I  immediately  thought 
of  the  two  brushes  as  possibly  odor-producing  organs  to 
diffuse  some  disagreeable  smell  which  would  act  as  a  means 
of  defense,  but  I  could  not  detect  any  odor  whatever.  I 
took  the  butterfly  home  alive  and  kept  it  bo  until  the  after- 
noon of  the  following  day.  As  I  took  it  from  the  envelope 
some  hours  after  catching  it  the  butterfly  voluntarily  thrust 
out  its  brushes  once,  and  again  on  the  next  day  when  I  began 
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to  work  on  it,  but  at  no  other  time  even  when  the  abdomen 
was  stroked,  rubbed,  or  its  tip  slightly  irritated.  By  pressing 
on  the  hind  part  of  the  abdomen  with  thumb  and  forefinger 
most  of  the  brush  could  be  made  to  extrude  and  the  process 
completed  by  gently  pulling  with  a  small  forceps.  At  no 
time  could  either  of  us  detect  any  odor  connected  with  the 
apparatus  and  a  colorless  or  slightly  yellow  liquid  that  some- 
times passed  out  from  the  abdomen  was  tasteless  to  me. 
However  in  a  specimen  taken  on  May  29  above  Cartago 
there  was  a  distinct  odor  resembling  cedar  shavings. 

This  butterfly  (Lycorta  aUrgatis)  had  the  body  30  mil- 
limeters long  and  a  wing  expanse  of  90  millimeters  (3% 
inches).  Its  wings  were  tawny-brown,  black,  yellow  and 
white,  black  predominating  on  the  front  wings,  tawny-brown 
on  the  hind  wings.  The  black  on  the  front  wings  forms  three 
streaks  from  the  base  outward  which  unite  together  at  half 
the  wing's  length;  the  black  outer  half  bears  six  or  seven 
mostly  elongated  yellow  spots  and  some  small  whitish  dots 
near  the  wing  margin.  On  the  hind  wings  the  black  forms 
a  border  containing  thirteen  small  rounded  whitish  spots; 
there  are  two  other  blackish-brown  stripes  united  at  their 
outer  ends  not  reaching  to  the  black  border.  The  head  is 
black  with  some  small  white  spots,  the  thorax  and  abdomen 
are  striped  with  black  and  dull  yellowish.  The  antennae 
are  18  millimeters  long,  blackish,  but  the  last  7  millimeters 
yellowish. 

When  the  brushes  were  thrust  out  each  appeared  through 
a  vertical  slit.  Each  brush  consisted  of  a  stalk  and  the  bundle 
of  hairs.  When  at  rest  within  the  abdomen  the  hairs  lie 
inside  the  whitish  stalk  through  whose  translucent  walls 
they  can  be  indistinctly  seen.  By  the  lengthening  and  turn- 
ing inside  out  of  the  stalk  the  hairs  were  gradually  brought 
into  view  but  were  all  closely  pressed  against  each  other 
forming  a  straight,  parallel-sided  brush,  but  when  the  stalk 
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had  completely  lengthened  and  brought  even  the  bases  of 
the  hairs  into  view  the  hairs  were  directed  every  way  and  the 
brush  became  spherical.    The  brushes  of  right  and  left  side 
were  thrust  out  together,  in  our  ex- 
perience, and  when  fully  expanded 
gave  an  extreme  width  of  about  24 
millimeters  or  1  inch  to  the  appar- 
atus at  the  tail  end,  which  of  course 
was  in  striking  contrast  to  the  same 
end  when  the  brushes  were  with- 
drawn.    Each  stalk  was  about  the 
same  length  as  the  last  abdominal 
•  segment  and  on  its  inner  side  was 
a    flesh-colored    elongated    tubercle 
about    half  as    long    as  the  stalk. 
Abdomen  of  butterfly,  Lye-  Each  brush  was  composed  of  some 
oria  aitrgatis,  mate,  ghowbg  hundreds  of  hair's,  each  hair  was 
bru.he.fuUyextended.  Drawn  about  6  mi]iimeters  long.     Under 

from  life.     Enlarged  1.7  timet.      ,  ,  it- 

the  compound  microscope  the  hairs 
are  pale  yellow  for  a  short  distance  at  their  bases  and 
entire  in  outline,  but  for  most  of  its  length  the  hair  is 
black,  opaque,  and  its  outline  is  saw-toothed.  The  teeth 
are  sharper  as  the  tip  of  the  hair  is  approached,  and  are 
apparently  little  scale-like  protuberances  directed  toward 
the  tip  of  the  hair.1 

Lyeorea  is  a  representative  of  the  Danaine  butterflies 
(of  which  the  Monarch  or  Milkweed  butterfly  is  the  best- 

1  In  an  African  Danaine  butterfly,  Amauris  piyllalia.  Dr.  G.  D.  H.  Carpenter 
made  the  observation  that  the  male  fluttered  about  four  inches  over  the  female's 
head,  quickly  protruding  the  brush  at  the  hind  end  of  the  abdomen  and  ag  quickly 
drawing  it  in  again  and  adds  "it  was  impossible  to  doubt  that  the  male  was  en- 
deavouring to  excite  the  female"  (Procttiings,  Ent.  Soc.,  London,  1914,  p.  ai). 
Scent  organs  of  male  Danaine  butterflies  have  recently  been  discussed  by  Dr.  H. 
Eltringham  in  the  Transactions  of  the  same  Society  for  1915,  pp.  152-176,  through 
which  further  references  to  the  literature  on  the  subject  may  be  obtained. 
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known  member  in  the  United  States)  a  group  characterized 
among  other  features  by  the  possession,  in  the  males  only, 
of  the  pair  of  anal  hair  tufts.  Lycorea  atergatis  is  found 
from  the  State  of  Vera  Cruz,  Mexico,  to  Peru. 

Off  to  one  side  of  the  Shady  Lane,  close  to  the  fence  where 
the  ground  was  higher  than  in  the  center,  was  a  tiny  by-path 
running  under  the  big  trees  and  vines.  Here  we  were  in  a 
deep  arbor  of  shade,  very  narrow  to  be  sure  but  thick  enough 
to  be  quite  dark,  and  here  were  often  flying  numbers  of 
the  beautiful  clear-winged  Ithomiine  butterflies.  These 
have  very  few  scales,  only  along  the  wing  margins  and  on 
some  of  the  principal  veins,  the  rest  of  the  wing  being  as 
transparent  as  a  fly's.  They  are  exceedingly  hard  to  follow. 
as  they  fly  in  these  dark  places.  Occasionally  they  issued 
into  the  clearer  sunlight  but  were  far  more  common  in  the 
shade. 

The  Ithomiine  butterflies,  like  the  Danaine,  are  Nympha- 
lids  but  their  males,  instead  of  possessing  the  anal  hair 
pencils,  have  one  or  more  tufts  on  the  upper  surface  of  each 
hind  wing  near  its  front  edge.  On  June  17th,  three  species 
of  these  Ithomiinx  were  taken  in  this  little  stretch  of  the 
lane — Direenna  klugii  (2*/g  to  2%  inches  spread)  with  the 
margins  and  bands  of  the  front  wing  and  the  margins  of  the 
hind  wing  pale  blackish-brown,  the  transparent  membranes, 
especially  of  the  hind  wings,  with  a  reddish  tinge;  Episcada 
apuleia  (one  and  seven-eighths  inches  spread)  with  the  mem- 
brane very  clear,  the  margins  and  veins  narrowly  blackish- 
or  reddish-brown,  a  milky  spot  at  the  front  edge  of  the  hind 
wings;  and  Ithomia  keraldica  (two  and  one-eighth  to  two  and 
one-fourth  inches  spread)  a  non-transparent  species,  whose 
front  wings  are  reddish-brown  at  base,  the  rest  blackish- 
brown  with  yellow  spots,  the  hind  wings  semi-transparent 
pale  reddish-brown  with  narrow  blackish-brown  margins. 

In  June,  when  the  morning  sunlight  was  particularly 
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brilliant  in  contrast  to  the  afternoon  mist  or  rain,  we  found 
many  insects  flying  over  the  pools  and  submerged  parts 
of  this  lane.  Beautiful  Syrphids  hovered  over  the  flowers, 
their  gorgeous  colors  looking  wonderfully  gem-like.  They 
are  bright  green  above,  die  green  melting  into  a  vivid  dark 
blue  while  beneath,  the  green  turns  in  certain  lights  to  a 
rich  copper-red.  As  the  insect  hovers  in  one  place  for  some 
minutes,  then  darts  off  to  another  spot  and  hovers  again, 
the  wings,  like  a  humming-bird's,  vibrating  so  rapidly  that 
the  fly  seems  to  hang  motionless,  all  these  colors  shine  and 
glow  so  that  the  little  creature  is  fairly  dazzling.  It  is 
Volucella  obtsa,  a  species  found  from  Florida  and  New  Mexico 
to  Chile,  and  in  the  East  Indies;  its  body  is  n  millimeters 
long,  its  wing-spread  24  millimeters.  The  wings  have  a 
brown  spot  on  the  front  edge  at  a  little  beyond  mid-length, 
not  reaching  halfway  across  the  wing  and  a  brown  dot 
also  on  the  front  edge  a  little  before  the  wing-tip. 

The  "bloody  ditch"  harbored  quite  a  varied  fauna.  On 
June  17  P.  dredged  up  some  snails,  a  few  small  fishes  (not 
over  two  inches),  leeches,  a  large  number  of  black  or 
sand-fly  larvae  (Simuliidae),  dragonfly  larvae,  and  many 
individuals  of  the  bug  Deinostoma  dilatatum  an  inch  long. 
These  last  are  interesting  on  account  of  the  habit  of  carrying 
the  eggs — to  the  number  of  twenty  to  a  hundred — on  the 
back.  The  eggs  stand  side  by  side  and  are  attached  by 
their  tail  ends,  for  when  the  time  of  hatching  approaches 
two  dark  spots  indicating  the  eyes  of  the  young  may  be  seen 
under  the  shell  of  that  end  of  the  egg  which  is  toward  the 
observer.  We  took  one  of  the  egg-bearing  bugs  indoors 
and  kept  it  in  a  glass  of  water;  some  of  the  eggs  hatched  and 
the  young  at  once  swam  actively  around  in  the  water,  but 
the  parent  died  before  more  than  seven  or  eight  of  the  eggs 
had  hatched.  On  other  days  we  found  two  kinds  of  frogs 
in  our  net.     We  wondered  whether  the  leeches  were  able 
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to  take  blood  directly  from  the  water  or  whether  they  took 
it  from  the  muzzles  of  cattle  when  these  chanced  to  drink 
at  this  stream  or  some  of  its  affluents  higher  up,  but  when 
the  stomach  of  a  well-preserved  specimen  was  examined 
its  contents  were  found  to  be  sand-fly  larvae  only.  These 
leeches  were  identified  by  Professor  J.  P.  Moore  as  probably 
Erpobdella  tfiannulata,  a  species  described  from  Lake  Ama- 
titlan,  Guatemala,  although  larger,  some  being  3  inches 
long.  There  it  is  said  to  "abound,  seeking  concealment  by 
day  beneath  stones  and  similar  objects  in  the  shallow  waters 
and  at  night  becoming  active  in  the  pursuit  of  small  worms, 
insect  lame  and  even  the  smaller  members  of  its  own 
species,  which  constitute  its  chief  food.  Having  no  toothed 
jaws  it  is  not  an  habitual  blood  sucker,  though  it  doubtless, 
like  related  species,  attacks  abraded  surfaces  of  higher  ani- 
mals when  opportunity  offers." 

The  adult  sand-flies  were  naturally  quite  abundant  and 
at  times  troublesome.  The  bite  produces  a  characteristic 
mark  on  the  skin.  At  first  there  is  a  red  dot  surrounded  by  a 
paler  red  circular  area  which  may  be  one-eighth  inch  in  diam- 
eter. The  next  day  the  surrounding  area  becomes  bluish 
while  the  central  dot  remains  red,  becoming  darker  and 
darker  with  succeeding  days  until  it  is  at  last  almost  black  and 
although  small  (one-fiftieth  inch)  is  quite  conspicuous  and 
raised  more  or  less  on  the  top  of  a  little  lump.  Meanwhile 
the  surrounding  area  has  resumed  its  usual  color,  and  these 
stages  may  occupy  a  week  or  more.  The  pain  and  irritation 
produced  vary  much  in  different  individuals. 

Although  dragonflies  were  our  chief  objects,  we  also  col- 
lected Microdiptera  regularly  at  each  locality  we  visited. 
This  was  the  easiest  possible  collecting,  for  all  that  was  nec- 
essary was  to  sweep  a  special  form  of  net  (devised  by  Mr. 
E.  T.  Cresson,  Jr.,  for  this  purpose)  over  the  grass  and  low 
herbage,  emptying  the  contents  into  a  cyanide  jar.    Later, 
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we  poured  the  catch  into  some  convenient  flat  receptacle 
and  sorted  out  the  insects  from  the  grass  seeds  and  other 
vegetable  debris.  Of  course  all  sorts  of  small  insects  beside 
microscopic  flies  were  gathered,  in  such  sweepings,  and  look- 
ing them  over  gives  a  faint  idea  of  the  astounding  variety 
of  shapes  and  colors  existing  among  insects  less  than  an 
eighth  of  an  inch  in  length.  In  this  sort  of  collecting  we  ob- 
tained a  really  wonderful  number  of  genera  and  species. 

The  common  plants,  wild  flowers  and  weeds  around  Car- 
tago  were  a  constant  joy  to  us,  they  were  so  numerous  and 
so  beautiful.  Some  showed  no  periodicity  at  all  that  we 
could  observe,  being  in  bloom  every  month  in  the  year. 
Among  these  were  the  lantanas  (Lantana  camara),  the  pretty 
double  wild  roses,  the  "Hoja  del  Aire"  (Bryopkyllum  caly- 
cinum),  the  "Guijarro"  (Summadenia  bignoniafiora),  the 
common  red  and  yellow  milkweed  or  "Viborrano"  (As- 
clepias  curassavica)  the  yellow  Bidens  (B.  filosa)  and  the 
showy  yellow  "Clavel  del  Monte"  (Jussiaa  sp.).  Others 
were  rarely  without  a  few  flowers  but  produced  the  great 
mass  of  their  blooms  at  one  time.  Such  were  the  poro  and 
the  magnificent  "Reine  de  la  Noche"  (Datura  arbored). 

The  poro  (Erytkrina  corallodendron  and  costaricensis)  is 
a  tree  much  used  as  a  "living  fence,"  the  trunks  a  foot  or 
less  apart  and  connected  by  three  or  four  strands  of  barbed 
wire.  It  endures  an  indefinite  amount  of  pruning  and 
branches  out  again  with  great  rapidity.  Whether  pruned 
in  the  fence-row  or  allowed  to  grow  more  naturally  in  the 
cafetales,  where  it  is  sometimes  planted  for  shade,  the  poro 
is  a  straggling  tree  that  seems  never  to  have  made  up  its 
mind  whether  it  will  really  flower  or  not.  The  ternate  leaves 
are  large  and  glossy,  the  leaflets  much  like  the  leaves  of  a 
balsam  poplar.  The  papilionaceous  flowers  are  a  brilliant 
beautiful  red,  the  keel  enormously  elongated  (two  to  three 
inches  long)  while  the  other  petals  are  extremely  reduced. 
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Both  in  producing  new  leaves  and  in  flowering  it  is  as  irregu- 
lar, as  full  of  caprices  and  vagaries,  as  plant  could  be.  It 
flowered  sporadically  from  May  to  December,  the  greatest 
number  of  blooms  being  noticed  in  November  when  the 
trees  were  most  nearly  leafless.  At  that  period  the  color 
effect  of  a  number  of  poros  together  was  astonishingly  like  that 
produced  by  red  maples  in  bloom,  both  in  the  rich  yet  misty 
red  color  and  the  stiff  straggling  spray.  At  such  times,  one 
branch  might  be  leafless  and  loaded  with  red  blossoms, 
another  on  the  same  tree  bare  of  flowers  but  full  of  new 
leaves.  In  March,  however,  it  was  really  full  of  leaves  and 
fruits.  The  latter  are  long,  narrow,  brown  pods,  constricted 
markedly  between  the  beans;  they  open  while  on  the  tree, 
showing  the  bright  coral-red  beans  attached  to  the  margins 
of  the  pods.  The  poro  is  of  the  same  genus  as  the  "palosa- 
bre"  described  by  Belt  in  his  Naturalist  in  Nicaragua. 

The  Reine  de  la  Noche  grew  freely  among  trees  along  the 
roadsides  and  borders  of  streams,  reaching  a  height  of  ten 
to  fifteen  feet.  Its  white  trumpets  were  ten  to  twelve  inches 
long,  and  in  April  at  the  height  of  its  season  covered  the 
plant  so  thickly  that  the  foliage  was  almost  entirely  hidden. 
A  stream-bank  bearing  a  thicket  of  these  plants  in  full  bloom 
is  a  sight  never  to  be  forgotten. 

Still  other  species  have  a  very  marked  season,  such  as  the 
Poinsettia  or  "Pastora"  (Euphorbia  pulcherrima)  which 
blooms  at  Christmas  time  and  in  its  full  glory  is  a  wonderful 
sight  with  its  clusters  of  brilliant  red  leaves  and  little  red  and 
yellow  flowers.  The  castor-oil  (Ricinus  communis)  and  the 
common  blue  sage  (Salvia  potyslackya)  flowered  most  freely 
in  December.  This  sage,  although  a  troublesome  weed,  is  a 
beautiful  plant,  the  flowers  being  the  deepest,  richest  blue 
imaginable  and  borne  in  great  profusion,  so  that  a  field 
infested  with  it  presents  a  solid  sheet  of  color.  Many  of  the 
numerous  mimosas  and  acacias  also  had  a  seasonal  blooming. 
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One  of  the  prettiest  was  the  "Carboncillo"  (Calliandra 
grandiflora),  a  bush  often  twelve  feet  high  with  an  extremely 
compound  feathery  leaf,  a  stem  handsomely  striped  with 
dark  red,  and  large  conspicuous  flower  clusters,  of  which  the 
long  dark  red  filaments  were  the  showiest  part.  Its  flat, 
dark  red  pods,  borne  on  the  outer  ends  of  twigs,  were  also 
pretty.  We  found  it  flowering  from  October  to  February. 
This  plant  grows  by  choice  on  the  edges  of  banks  or  cliffs 
or  stream  ravines,  often  overhanging  the  water  and  never 
far  from  it. 

The  "Guitite"  (Acnistus  arbortscens),  a  shrub  or  small 
tree  reaching  fifteen  feet  in  height,  bloomed  in  May  and  June; 
its  small,  exceedingly  sweet-scented,  white  flowers  were 
thickly  clustered  along  the  stem  and  were  highly  attractive 
to  many  kinds  of  insects  and  therefore  to  humming-birds. 
The  fruits  were  ripe  in  August,  pretty  little  orange-colored 
berries  which  many  birds  greedily  devoured  and  which  we 
ourselves  liked  very  much  when  we  cautiously  tasted  them. 
We  found  them  deliciously  sweet  and  juicy,  reminding  us  of 
currants  or  gooseberries.  As  the  Guitite  is  a  Solanaceous 
plant  we  thought  it  wise  not  to  eat  too  freely  of  the  berries 
since  the  Costa  Ricans  do  not  seem  to  use  them  as  food. 

Melastomes  were  numerous  both  in  species  and  individuals 
and  varied  greatly  in  habit.  An  herbaceous  species  with 
particularly  handsome  foliage,  very  common  along  fences 
and  hedgerows,  was  the  "Terciopelo  de  Santa  Maria" 
(Miconia  aeruginosa).  Its  leaves,  often  six  inches  long,  were 
a  rich  dark  green  but  covered  with  a  beautiful  velvety  pile 
of  long,  soft,  dark  red  hairs.  Its  flowers  were  inconspicuous 
and  we  found  them  borne  most  freely  from  April  to  Septem- 
ber. Another  common  Melastome,  a  woody  species,  ten  to 
fifteen  feet  high,  growing  in  fields  and  potreros,  was  the 
"Lengua  de  Vaca"  (Conosttgia  lanceolate).  It  had  narrow, 
stiff  leaves  but  its  pretty  white  flowers,  which  we  saw  in 
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July  and  August,  made  the  tree  both  conspicuous  and  at- 
tractive. On  wooded  banks  and  roadsides  we  often  found  the 
delicate  Tibouchina  bourgeauana  as  well  as  the  beautiful 
Arikrostemma  campanula™,  the  latter  bearing  large  pink 
flowers  more  than  an  inch  across. 

Acalyphas  (such  as  A.  leptopoda)  were  common  in  wet 
places,  and  crotons  were  also  numerous,  both  small  orna- 
mental species  and  trees  such  as  the  flat-topped  "Targua" 
(Croton  gossypiifolius),  which  grows  thickly  in  rough  or  waste 
land.  Their  blooming  extended  over  some  months  but  we 
found  the  targua  fruiting  in  August.  In  the  parks,  crotons 
were  to  be  found  blooming  all  the  year  round,  practically. 
From  August  to  November  the  "Alacrancillo"  (Dalea  alopt- 
curoides)  was  exceedingly  abundant.  It  is  a  leguminous 
weed,  troublesome  in  the  pastures  but  very  pretty  neverthe- 
less. It  grew  two  to  three  feet  high  with  racemes  of  small 
lavender  to  white  flowers,  the  inflorescence  having  a  delicate 
gray  or  pearl  color.  The  commonest  solanaceous  plants 
were  the  "Berengenas"  (Solatium  sp.),  straggling  woody 
shrubs  with  small  blue  or  white  flowers,  large  coarse  leaves 
and  clusters  of  green  berries.  They  grew  by  the  roadsides 
and  In  poor,  neglected  pastures,  much  as  Jamestown-weed 
does  in  the  eastern  United  States.  They  were  unattractive 
plants  to  us  but  the  chosen  food  of  many  potato  beetles  and 
we  often  hunted  over  the  leaves  for  them.  These  beetles 
{Leptinotarsa  undecimlineata)  much  resemble  the  common 
"potato  bug"  of  the  United  States  (L.  decemlineata)  but 
differ  in  having  the  legs,  except  the  pads,  and  the  under  sur- 
face of  the  body  black,  while  in  the  latter  these  parts  are 
chiefly  reddish  or  reddish-yellow.  Around  houses,  in  poor 
pastures  and  on  the  open  roadsides  were  great  quantities 
of  a  most  troublesome  malvaceous  weed,  "Escobilla"  (Sida 
rhombifolia).  It  formed  thick  clumps  covered  with  pretty 
little  buttercup-yellow  blossoms  half  an  inch  across.    These 
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only  opened  when  the  sun  was  hot  and  full  upon  them  and 
having  rather  woody  stems  and  stiffish  leaves,  both  leaves 
and  flowers  wilted  almost  as  soon  as  plucked  and  never  re- 
vived in  water.  Consequently  the  only  way  to  photograph 
this  plant  was  at  mid-day  in  situ  and  a  hot  and  trying  task 
it  was! 

The  flower  beds  in  the  Plaza  at  Cartago  contained  not 
only  a  great  variety  of  so-called  garden  flowers  and  plants 
but  also  many  of  the  common  native  plants  allowed  to  reach 
large  size  as  individuals — a  practice  we  highly  approved. 
It  was  in  the  Plaza  we  first  saw  the  huge  Gunnera  insignis, 
which  is  not  a  native  of  the  Cartago  neighborhood  but  grows 
in  the  sheltered  ravines  and  pockets  on  the  volcanoes,  the 
"Guacamayo"  (Bocconia  frutescens)  the  "Ortiga"  {Wi- 
gandia  urens),  the  handsome  red  Salvia  involucrata.  We 
made  lists  on  several  occasions  of  the  plants  blooming  in 
the  Plaza.  On  May  16  A.  noted  the  following:  Agapantkus, 
Ageratum,  Amaryllis,  asters,  balsams,  calla  lilies,  campanulas 
(blue  and  white),  cannas,  Cassia,  chrysanthemums,  cosmos, 
Dahlia,  daisies,  evening  primrose,  geraniums,  gladioli,  Hi- 
biscus, Lantana,  larkspur,  lilies  (red  and  yellow),  lobelias, 
Nigella,  Oleandra,  poppies,  roses,  Scabiosa,  squills,  sweet 
williams,  Suphanotis,  Tradescantia,  tropxolums,  Zepkyranthes 
and  among  foliage  plants  were  bamboo,  bananas,  crotons, 
Coleus,  numerous  ferns,  and  palms. 

On  Christmas  Day  we  found  the  Plaza  a  riot  of  flowers 
and  noted  the  following:  Abutilon,  Agapantkus,  Agave  (2 
sp.),  Amaryllis,  asters,  balsams,  begonias,  borage  (blue), 
Bougainvillea,  large  bromeliad,  Browallia,  cannas,  chrysan- 
themums, CUome,  Cobaa  scandens,  Coleus,  yellow  composite 
resembling  Lactuca,  cosmos,  daisies,  Dahlia,  Datura  arborea, 
geraniums,  Gladiolus,  Heliconia,  heliotrope,  Hibiscus,  honey- 
suckle, jasmine,  Lantana,  larkspur,  lilies  (orange  yellow, 
red-green,  tiger)  lupine,  maize,  manzana  rosa,  marigolds, 
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Mimosa,  morning-glories,  (Enotkera,  olive,  purple  orchids, 
ortiga,  palm,  papaya,  pastora,  Phlox,  poppies,  roses,  Scabi- 
osa,  Sedum,  Senna,  Spanish  paint  brushes,  spiraeas,  Ste- 
pkanotis,  sweet  alyssum,  Tradescantia,  tropaeolums,  yellow 
umbellifer,  Verbena,  violets,  Finca,  zinnias,  and  ten  others 
entirely  new  to  us. 

Where  hedgerows  were  allowed  to  grow  there  was  a  won- 
derful tangle  of  bushes  and  vines.  The  hedge  itself  was 
usually  composed  of  Xylosma  sahmanni,  a  plant  looking 
somewhat  like  the  California  privet  but  armed  at  the  tip 
of  each  twig  with  a  pair  of  sharp  strong  thorns.  In  May 
and  June  it  bears  solitary  white  flowers.  Blackberries  and 
wild  roses  climbed  through  and  about  the  Xylosma,  while 
melastomes,  large-flowered  Jusstseas,  the  showy  "Zorillo 
real"  {Hamelia  patens)  with  its  red  and  orange  tubular 
flowers,  "Pavoncillo"  {Cestrum  aurantiacum),  yellow  Bidens, 
lantanas  and  ageratums  grew  in  its  shelter.  Occasionally, 
where  a  hedgerow  was  backed  by  poro  or  other  trees,  there 
was  now  and  then  a  solitary  guijarro  (Stemmadenia  big- 
noniafiora);  this  is  an  apocynaceous  tree  with  large  glossy 
leaves  and  magnificent  tubular  flowers,  creamy-white  on 
the  corolla  lobes  and  shading  to  deep  sulphur  yellow  in  the 
throat.  These  are  followed  by  highly  colored  twin  fruits. 
The  follicles  have  a  greenish  rind  over  an  orange  flesh  and 
when  they  open  show  masses  of  shiny  black  seeds  each 
embedded  in  a  vividly  red  pulp.  Like  so  many  members 
of  this  order,  the  juice  is  quite  poisonous  and  it  is  said  that 
to  use  the  ashes  of  its  wood  in  preparing  maize  for  tortillas 
causes  serious  sickness.  In  spite  of  its  beauty,  therefore, 
it  is  rarely  used  as  a  decorative  plant,  but  we  always  enjoyed 
seeing  it. 

The  "Santa  Lucia"  or  ageratum  (Ageratum  conyzoides) 
is  by  no  means  confined  to  hedgerows,  for  it  is  a  troublesome 
weed  almost  ubiquitous  on  the  plateau.     Its  color  ranges 
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from  pinkish  white  through  pale  or  sky-blue  to  beautiful 
lavender,  and  like  the  more  intensely  blue  salvia  often  covers 
the  fields  with  its  exquisite  color.  On  the  higher  parts  of  its 
range,  as  on  the  Cerro  Jocosal,  Carrizal  and  Poas,  the  blue 
tends  to  become  darker. 

In  rainy  weather  we  often  found  the  railroad  track  with 
its  banks  and  ditches  the  best  or  indeed  the  only  available 
path  for  pedestrians.  East  of  Cartago  the  line  crossed  a 
number  of  small  streams  on  low  iron  trestles,  and  usually 
a  little  footpath  led  down  to  the  water  so  that  we  could  get 
into  the  pastures  easily.  Boulders  and  masses  of  andesite 
lavas  or  tuffs  are  scattered  thickly  over  these  potreros  on 
the  slopes  of  Irazu  and  the  superficial  likeness  to  a  granite- 
strewn  New  England  pasture  is  striking.  A  second  glance 
shows  that  the  trees  along  the  stream  are  melastomes,  cro- 
tons  and  mimosas,  highly  characteristic  tropical  American 
groups,  instead  of  birches  and  maples,  while  the  boulders 
are  encircled  with  sensitive  plants,  wild  roses  as  double 
as  chrysanthemums,  or  masses  of  bryophyllum,  and  the  pas- 
tures are  enclosed  with  living  cerclos  of  poro,  their  crimson 
blossoms  flaming  against  the  deep  blue  sky.  No,  it  was  not 
New  England,  but  a  far  richer  land  pulsating  with  life  all 
the  year  round! 

On  the  railroad  banks  many  flowers  were  abundant. 
Sometimes  a  pretty  little  composite  (Zexmenia  longipes) 
studded  them.  Almost  always  the  delicate  lavender  flowers 
and  halberd-shaped  leaves  of  the  "Churristate"  (Anada 
hastate)  could  be  seen  among  the  stronger  milkweeds,  agera- 
tums,  lantanas  and  coarser  composites.  Here  and  there 
we  were  sure  to  see  the  long  graceful  panicles  of  Iresine 
paniculate,  one  of  the  Amarantacea;.  This  plant  was  com- 
mon not  only  near  Cartago  but  also  at  Juan  Vinas,  in  both 
places  growing  on  roadside  or  railway  banks. 

On  November  30,  P.  made  a  list  of  the  conspicuous  plants 
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Zorillo  real — llamelia  patens. 
Pavoncillo — Ce strum  a 
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state — Anoda  hastata. 
smaller  scale)  of  Guijarro — Sttmmadcnia 
bignoniafiora. 
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that  were  in  bloom  along  the  track  east  of  Cartago.  It 
included  a  species  of  Commelina;  Bryopkyllum  calycinum; 
the  leguminous  Dalea  alopecuroides,  poro,  Indigofera  anil 
(vine  with  purple  flowers),  another  unidentified  vine  with 
yellow  flowers,  Calliandra  grandiftora,  a  creeping  sensitive 
plant  with  spherical  pink  inflorescences  and  a  few  large 
paired  leaflets,  and  a  mimosaceous  shrub  with  white  flowers; 
an  unidentified  euphorb;  Sida  rkombifolia  and  Anoda 
hasttua  of  the  Malvaceae;  a  species  of  Jussiaea;  the  guayabo 
(Ptidium  guayapa)  with  ripe  fruits  on  the  ground  beneath; 
the  common  milkweed;  Lantana  camara;  Salvia  palystachya; 
Eryngium  carlina;  Pavoncilto  (Ctstrum  auriatUiacum)  and 
three  species  of  Solanum;  and  three  composites,  Ageratum 
conyzaides,  Bidens  piloja  and  Zexmenia  longifes — in  «41 
twenty-five  species. 

The  fence  trees  here  carried  quite  a  number  of  epiphytic 
bromeliads  on  their  trunks,  all  of  very  small  size,  only  two 
or  three  inches  long.  One  of  the  commonest  was  Catopsij 
fulgens.  They  contained  little  or  no  water  and  their  fauna 
consisted  of  a  few  earwigs,  cockroaches,  spiders,  isopods 
and  often  ants.  When  the  latter  were  abundant  the  others 
were  less  likely  to  be  present. 

up  the  volcano,  especially  the 
paths,  were  often  fragrant  with 
■ale  violets,  growing  in  profusion 
pkyllum,  ferns  and  mossy  stones, 
and  their  fragrance  was  usually 
presence.  A  very  different  road- 
-  bare  places,  was  a  showy  species 
two  to  three  feet  high  with  long 
wded  with  tubular  red  and  yellow 
he  level  of  Tierra  Blanca  to  the 
Vinas,  always  on  sunny  exposed 
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CHAPTER  VI 

WEST  AND   NORTH    OF   CARTAGO 

The  Continental  divide  in  the  central  portion  of  Costa 
Rica  is  formed  by  the  mountain  or  mountains  called  La 
Carpintera  lying  about  three  miles  west  of  Cartago.  The 
greatest  altitude  of  these  mountains  is  given  as  5695  feet  by 
Pittier.  The  railroad  crosses  the  divide  through  a  pass  be- 
tween La  Carpintera  and  Irazu  which  also  accommodates 
the  Carretera  Nacional  from  Cartago  to  San  Jose,  the  high- 
est point  being  El  Alto.  To  the  south  side  of  the  tracks,  is 
a  flat  swampy  place  among  the  hills,  with  some  standing 
water  filled  with  grasses,  knot-weed,  rushes,  etc.  It  is  known 
as  the  Laguna  de  Ochomogo  and  apparently  occupies  the 
floor  of  an  old  crater  with  very  irregular  and  broken-down 
walls.  It  is  the  site  of  the  first  battle  of  the  first  civil  war 
of  Costa  Rica,  when,  on  April  5, 1823,  adherents  of  the  Mex- 
ican empire  of  Iturbide,  from  Cartago  and  Heredia,  met  in 
arms  the  republicans  of  San  Jose  and  Alajuela.  Padre  Fran- 
cisco Quintana,  crucifix  in  hand,  induced  the  combatants  to 
separate,  but  the  republicans  subsequently  occupied  Car- 
tago and  the  capital  of  the  country,  hitherto  at  that  town, 
was  removed  to  San  Jose.  In  the  second  civil  war  m  1835, 
Ochomogo  was  again  the  scene  of  a  Carthaginian  defeat  by 
the  forces  of  President  Braulio  Carrillo. 

P.  first  visited  the  laguna  on  July  7,  1909.  It  ought  to  be 
a  good  place  for  dragonflies  but  careful  search  along  its  edges 
discovered  only  a  single  species,  the  tiny  Anomalagrion  has- 
tatum,  which  we  have  described  in  connection  with  Cartago. 
A  strong  wind  was  blowing  from  the  east  during  most  of  this 
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day  and  the  blustriness  was  rather  disagreeable  in  certain 
exposed  spots. 

On  September  25,  Professor  Tristan  and  P.  were  at  Ocho- 
mogo.  The  laguoa  is  in  the  midst  of  a  pasture  enclosed  by- 
barbed  wire  fences  and  on  entering  we  received  permission 
from  a  man  working  there  to  go  around  the  laguna  and  catch 
insects.  We  employed  ourselves  in  this  fashion  from  eight 
o'clock  until  noon,  when  the  sky  became  very  threatening 
and  more  rain  was  falling  than  previously  during  the  day. 
There  were  a  great  many  frogs  all  around  the  edge  of  the 
swampy  area,  a  number  of  swallows  skimmed  swiftly  over 
the  center;  once  a  large  brown  heron  (?)  was  disturbed  by 
our  presence  and  we  saw  a  few  wild  ducks.  The  fields  bor- 
dering the  pasture  contained  chiefly  maize,  some  of  it  very 
high,  perhaps  ten  to  twelve  feet,  and  in  tassel. 

As  we  left  the  field  bordering  the  laguna,  we  paused  by  a 
house  and  as  it  was  raining  and  three  hours  before  the  next 
train  for  Cartago  and  no  shelter  at  the  "station,"  Professor 
Tristan  asked  permission  to  wait  at  the  farmhouse.  This  re- 
quest led  to  an  exciting  dialogue.  The  farmer  at  once  accused 
us  of  "disregarding  the  rights  of  the  proprietor";  when  told 
that  his  brother  had  given  us  permission  to  pass  around 
the  laguna  he  admitted  that,  but  said  we  had  no  permission 
to  hunt  ducks.  Professor  Tristan  replied  that  we  had 
not  hunted  ducks  and  that  if  we  had  any  we  would  pay  for 
them.  The  fanner  retorted  that  we  would  pay  for  them  by 
being  shot,  while  Professor  Tristan  called  out  that  if  he 
shot  us  we  would  send  him  to  San  Lucas  (the  penal  island). 
The  farmer  ran  indoors  and  brought  out  a  double-barreled 
shot-gun  and  came  near  us  threateningly,  Professor  Tristan 
explaining  calmly  what  we  were  doing;  but  the  farmer  dis- 
believed our  story,  saying  that  although  we  had  no  guns  we 
were  hunting  ducks  with  our  insect  nets!  We  offered  to  open 
our  boxes  and  show  him  that  no  ducks  were  there  and  th3 
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man  then  lowered  his  gun  and  walked  back  disgustedly-  to 
his  house  without  accepting  our  offer.  He  did  not  seem 
drunk;  perhaps  his  conduct  can  be  explained  as  due  to  igno- 
rance. He  was  an  exception  to  all  the  Costa  Ricans  I  met 
in  his  treatment  of  us.  Professor  Tristan  told  me  that  in 
Costa  Rica  everyone  is  free  to  go  into  a  pasture  or  coffee  field, 
but  not  into  a  man's  house  or  the  enclosure  surrounding  it. 

Tres  Rios  or  La  Union,  a  town  of  1500  inhabitants 
(1910),  lying  six  miles  west  of  Cartago,  is  in  the  midst  of 
plantations  producing  some  of,  if  not  the,  best  Costa  Rican 
coffee.  The  numerous  streams  in  its  neighborhood  flow 
ultimately  into  the  Pacific.  On  the  fourth  of  December  P. 
after  exploring  along  the  southern  and  eastern  edges  of  Tres 
Rios  found  a  pretty  road  which  finally  led  high  up  on  Car- 
pintera.  It  crossed  several  streams  along  which  were  num- 
bers of  a  velvety  dark  blue  moth  {Ardanea  mono)  with  a 
wing-spread  of  one  and  three-eighths  inches.  Not  having 
planned  to  climb  Carpintera  to-day  I  had  no  breakfast,  but 
the  weather  was  fine  and  clear  and  the  trail  fairly  good  so 
that  I  concluded  to  go  up  as  far  as  the  trail  led  and  be  hungry, 
unless  I  found  a  chance  of  buying  tortillas  at  some  peon's 
cabin.  Human  residences,  people  and  even  cattle  were  few, 
however,  and  no  food  was  to  be  had.  The  trail,  winding, 
steep  and  in  some  places  slippery,  eventually  terminated 
near  the  top  of  a  spur  lying  next  east  of  the  highest  peak. 
This  spur  had  been  cleared  of  trees  and  was  in  part  planted 
in  maize,  but  was  mostly  potrero  which  had  become  charral 
(overgrown  with  bushes)  to  such  an  extent  that  the  bushes 
were  as  high  or  higher  than  one's  head;  they  grew  close  to- 
gether and  were  often  bound  together  by  vines  so  that  go- 
ing through  them  was  slow  work  and  it  was  hardly  possible 
to  gain  any  spot  from  which  one  could  have  a  view  in  all 
directions.  From  the  north  of  this  spur,  a  little  below  its 
top,  I  had  a  grand  view  to  the  north  bounded  by  the  moun- 
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tains  Irazu,  Zurqui,  Barba  and  Poas,  terminating  westward 
at  the  Aguacate  Mountains  while  in  the  valley  enclosed  by 
these  volcanoes  I  could  plainly  see  the  towns  of  Ties  Rios, 
San  Jose,  Heredia  and  Alajuela,  the  last-named  distant. 
about  eighteen  miles.  Between  Irazu  and  Zurqui  the  pass 
of  La  Palma  gave  me  a  glimpse  of  low-lying  clouds  evidently 
overhanging  the  plains  of  Santa  Clara  while  above  the 
clouds  was  a  perfectly  clear  horizontal  line  which  suggested 
the  Atlantic  Ocean  but  must  have  been  some  sort  of  mirage. 

Crossing  over  this  spur  gave  a  fine  view  of  Cartago  and  its 
surroundings,  although  I  could  not  certainly  make  out  Pa- 
raiso.  To  the  west  was  the  highest  point  of  La  Carpintera, 
about  a  mile  away;  it  was  apparently  covered  with  forest  to 
the  top  so  that  it  seemed  as  if  no  one  point  there  was  suffi- 
ciently open  to  afford  a  view  in  all  directions. 

There  were  no  Alpine  plants  on  this  spur  of  Carpintera. 
I  noted  the  familiar  targua,  escobilla,  guacamayo,  the  blue 
sage,  a  pokeberry  {Phytolacca  sp.)  as  well  as  the  beautiful 
"San  Miguel"  (the  melastome  Blakea gracilis)  and  Monnina 
costaricensis . 

La  Carpintera  has  many  pretty  spots  along  the  trail  fol- 
lowed, which  does  not  pass  through  any  old  forest;  small 
flowing  streams  begin  high  up  on  this  spur.  Descending  by 
the  way  I  had  come  until  near  the  bottom,  I  found  some  in- 
sects new  to  me  in  the  shape  of  brilliant  metallic  green 
Chrysomelid  beetles,  butterflies,  and  my  first  female  Libel- 
lula  foltata  (a  dragonfly).  Then  instead  of  returning  to 
Tres  Rios  I  turned  off  eastward  hoping  to  reach  El  Alto  in 
time  to  catch  a  train,  due  about  3.30,  for  Cartago.  I  might 
have  done  so  if  I  had  not  stopped  to  stalk  (and  eventually 
catch)  a  couple  of  dragonfties  of  two  species  (Brechmorhoga 
pertinax  eurystma  and  Macrothemis  psevdimitans),  which  I 
had  previously  taken  only  at  lower  levels.  Similarly  unex- 
pected was  the  sight  of  four  green  parrakeets  (Conurus) 
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which  Sew  screaming  over  my  head.  In  time  I  came  out  on 
the  Carretera  Nacional  which  I  followed  for  the  rest  of  my 
journey,  but  Jong  before  I  reached  El  Alto  I  could  see  the 
train  ahead  of  me.  So  I  reached  Weldon's  Hotel  on  foot 
about  five  o'clock,  decidedly  tired. 

On  March  17,  1910,'we  started  on  horseback  from  Car 
tago,  along  the  Carretera  Nacional.  Before  reaching  Tres 
Rios  itself  we  turned  south  into  a  road  running  toward  Car- 
pin  tera.  The  carretera  was  not  particularly  attractive, 
being  hot  and  dusty,  but  this  side  road  was  pretty,  winding 
about  among  coffee  fields  and  in  places  grassy  and  shady. 
After  a  pause  for  breakfast  we  rode  on  up  until  the  road 
became  so  steep,  rocky  and  slippery  that  we  thought  it  in- 
advisable to  take  the  horses  farther  and  therefore  tied  them 
in  a  grassy  place  and  finished  the  climb  on  foot. 

The  road  was  still  prettier  in  the  upper  part,  where  it  was 
always  shady  and  in  places  thickly  overgrown.  At  intervals 
were  beautiful  clumps  of  large  white  begonias  in  flower  and 
early  fruit,  with  less  frequent  pink  begonias  having  narrow 
pointed  leaves.  On  one  of  the  trees  we  saw  among  many 
other  epiphytes  a  large  and  curious  orchid  with  long  narrow 
white  petals.  A  pretty  violet  mallow  with  flowers  over  an 
inch  across  grew  by  the  fences  and  there  were  numerous 
fruits  we  did  not  know  at  all — clusters  of  oval  red  berries 
and  of  stiff  papery  balloons  resembling  the  fruits  of  a 
"balloon-vine,"  but  this  plant  was  a  shrub.  The  savagely 
thorny  "  Horquetilla "  (Xylosma  salzmanni)  used  in  Cartago 
as  a  hedge  plant,  had  been  planted  for  the  same  purpose 
along  this  road  but  had  been  allowed  to  grow  up  into  trees, 
pretty  to  look  at  but  not  always  easy  to  "duck"  under 
where  they  hung  low. 

After  climbing  about  an  hour  we  crossed  a  gate  and  entered 
an  open  potrero  at  5730  feet,  near  the  top  of  the  spur  visited 
on  December  4.    (This  altitude,  furnished  by  our  aneroid, 
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is  probably  a  little  too  high.)  One  of  the  reasons  for  making 
this  particular  trip  was  the  magnificent  view  of  the  mountains 
from  this  potrero,  for  which  we  carried  the  whole  photo- 
graphic outfit.  In  this  we  were  grievously  disappointed,  for 
even  when  we  started  the  mountains  were  not  perfectly 
clear  and  we  could  see,  in  our  successive  glimpses,  how  they 
were  misting  over.  By  the  time  we  reached  the  potrero 
the  Aguacate  Mountains  had  disappeared,  Poas  was  almost 
invisible  and  Barba  so  faint  that  I  could  not  focus  on  it  in 
the  camera  screen,  while  even  the  pass  of  La  Palma  was  dis- 
appointingly misty. 

On  the  return  we  had  some  fine  opportunities  to  watch  the 
curious  scissor-tail  fly-catchers  (Museivora  forficata)  which 
perched  on  the  telegraph  wires,  and  made  short  erratic 
flights  after  insects.  Both  perching  and  flying,  their  ex- 
travagantly long  forked  tails  were  opened  and  shut  con- 
stantly with  a  jerky  motion  and  also  moved  up  and  down  in 
the  ordinary  fashion  of  birds  in  balancing. 

Through  the  western  part  of  Cartago  flows  a  small  stream, 
the  Reventado,  which  arises  high  up  on  Irazu  in  the  old 
crater  or  Laguna  del  Reventado,  and  eventually  empties 
into  the  Agua  Caliente  River  in  the  bottom  of  the  valley. 
For  much  of  its  course  it  is  a  rapid,  rocky,  brawling  little 
stream,  its  bed  full  of  boulders.  The  part  near  and  above 
Cartago  we  always  called  the  "Paltothemis  River"  because 
the  showy,  swift-flying  Paltothemis  Uneatxpes  was  very 
common  there  and  seemed  to  rule  the  stream.  This  hand- 
some dragonfly  has  a  wing-spread  of  three  and  a  half  inches 
and  a  conspicuous  red  body  one  and  seven-eighths  inches 
long,  and  the  habit  of  each  individual's  patrolling  a  certain 
limited  bit  of  territory  was  well  marked  and  easily  observed. 
It  was  often  amusing  to  see  how  quickly  an  interloper  was 
attacked  and  driven  off  by  the  dragonfly  in  possession.  A 
smaller  dragonfly,  HeUtrina  cruentata,  was  also  abundant 
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here  and  we  obtained  its  larva:  clinging  to  the  submerged 
stems  of  plants  growing  on  the  bank. 

We  visited  many  different  parts  of  the  Reventado,  par- 
ticularly above  the  town  on  the  slopes  of  Irazu.  As  the 
stream  had  cut  little  ravines  and  gorges  for  itself  in  many 
places,  it  was  not  always  possible  to  keep  at  the  water's 
edge  so  that  sometimes  we  followed  its  course  at  the  top  of 
the  ravine,  sometimes  on  its  banks.  In  one  of  the  potreros 
above  the  Reventado  we  took  Gompkoides  ambigua  on  De- 
cember 15;  this  is  a  Gomphine  dragonfly  not  previously 
known  from  Costa  Rica,  although  we  also  obtained  it  from 
San  Jose  and  from  the  peninsula  of  Nicoya.  The  little  river 
was  often  heavily  shaded  with  big  trees,  with  undergrowth  of 
ferns  and  caladiums,  tradescantias  and  mosses.  A  partic- 
ularly charming  bit  was  evidently  the  bed  of  an  extremely 
old  crater,  roughly  elliptical  in  shape  with  high  steep  walls 
except  on  the  south  side,  and  containing  many  fine  large 
trees.  The  current  here  was  swift  and  the  stream  was  poor 
in  dragonflies.  On  May  24  A.  obtained  a  stone-fly  and  two 
stone-fly  exuviae,  small  may-fly  larvae,  a  couple  of  species  of 
caddis-worms,  a  galgulid  ("toad-shaped  bug") — all  similar 
in  general  appearance  to  forms  in  the  eastern  United  States. 

On  the  same  day  some  Ithomiine  butterflies,  Hymenitis 
oto  (with  clear  transparent  wings  spreading  two  and  one- 
eighth  inches,  whose  margins  and  veins  are  blackish,  and 
with  an  oblique  milky-white  band  and  milky-white  spots 
on  the  front  wings)  and  Dircenna  klugii  (already  mentioned 
in  Chapter  V)  were  found  only  in  dark  shady  spots  in  these 
woods.  The  transparency  of  their  wings  made  them  much 
more  difficult  to  see,  whether  in  flight  or  at  rest,  than  other 
butterflies  whose  wings  were  of  the  normal  style — colored 
and  not  transparent.  Dr.  'Sharp,  in  the  Cambridge  Natural 
History  (Vol.  VI,  p.  346),  quotes  Wallace  briefly  as  making  a 
similar  observation  on  these  butterflies.    However  on  May 
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29,  while  Ithomiines  {Ithomia  heraldica,  see  page  79, 
Dircenna  klugii,  Episcada  salvinia,  very  similar  to  E.  apuUia 
described  on  page  79  but  a  little  larger,  and  Meckanitis 
doryssus)  were  taken  in  shady  lanes  near  this  part  of  the 
stream,  a  male  of  D.  klugii  was  caught  in  bright  sunshine  and 
two  males  and  a  female  of  this  species  were  taken  in  bright 
sunlight  at  Cartago  on  August  21.  Ithomiines  (the  species 
not  recorded  in  our  notes  nor  represented  in  our  specimens) 
were  seen  flying  in  bright  sunshine  both  in  the  morning  (n 
A.  M.)  and  about  I  P.  M.  of  May  30,  in  the  same  general 
locality,  and  in  bright  sunshine  on  a  road  above  Tierra 
Blanca  on  July  12.  In  this  last  case  the  country  was  open 
for  many  rods  on  both  sides  of  the  road  and  the  wind  was 
blowing  strongly,  which  may  account  for  this  occurrence. 
Of  D.  klugii  we  have  four  specimens,  three  males  and  one 
female,  expressly  labeled  as  having  been  taken  in  bright 
sunlight  and  four  (three  males,  one  female)  labeled  as  having 
been  caught  in  the  shade;  on  placing  these  in  two  parallel 
rows  for  comparison,  I  could  find  no  constant  difference  be- 
tween the  two  lots.  We  also  have  two  males  of  Ithomia 
hippocrenis,  a  clear  transparent-winged  species  with  mark- 
ings similar  to  those  of  Hymenitis  oto,  taken  in  sunshine,  on 
flowers,  in  a  new  road  in  the  forest  at  Guacimo,  on  June  7; 
our  other  specimens  of  hippocrenis  from  Guacimo  and 
Guapiles,  are  labeled  "  Forest,"  with  no  mention  of  shade  or 
sunlight.  On  December  4,  on  La  Carpintera,  the  clear- 
winged  Episcada  apuleia  and  salvinia  were  observed  flying 
both  in  shadow  and  in  bright  sunlight.  We  may  conclude 
that  while  the  Ithomiine  butterflies  are  chiefly  to  be  found 
in  the  shade  they  are  not  restricted  to  that  condition. 

Three  of  the  species  of  butterflies  collected  in  the  Reven- 
tado  region  above  Cartago  on  May  29 — Lyeorta  atergaiis, 
Meckanitis  doryssus,  and  Melinaa  imitate — are  so  exceed- 
ingly alike  in  colors  and  color-pattern,  and  not  so  unlike  in 
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size  or  in  shape  of  wings,  as  to  furnish  a  very  typical  case  of 
mimicry.  Messrs.  Godman  and  Salvin  in  their  volumes  on 
the  butterflies  in  the  Biologia  Centrali-Americana  mention 
four  other  species  namely:  Eresia  meckanitis,  Eueides  zorcaon, 
Heliconius  telchinia  and  the  female  of  Dismorphia  praxinoe, 
as  having  colors  and  patterns  very  similar  to  the  first  three 
mentioned.  The  last  four  also  occur  in  the  same  localities 
with  the  first  three  and  although  we  did  not  meet  them  to- 
gether some  of  our  readers  may  make  their  acquaintance  in 
nature  and  wish  some  means  of  distinguishing  them  apart, 
for  it  will  be  noted  that  not  merely  seven  species  but  seven 
genera  are  involved  in  this  case  of  resemblance. 

One  of  these  genera,  Dismorphia,  has  the  usual  number 
of  functional  legs  of  insects,  six,  and  each  of  the  two  claws 
at  the  tip  of  each  leg  split  lengthwise  or  toothed,  features 
which  place  it  in  the  family  Pieridse.  The  other  six  genera 
have  only  four  legs  used  for  walking,  the  first  pair  being 
unfitted  for  this  action,  and  in  consequence  belong  to  the 
family  Nymphalidae.  This  is  divided  into  several  sub- 
families, of  which  we  are  here  concerned  only  with  the  Dan- 
ainse (Lycorea),  Ithomiinse  {Meckanitis,  Melinaa),  Heli- 
coninse  (Heliconius,  Eueides)  and  Nymphalinse  (Eresia). 
Danainse,  Ithomiinse  and  Heliconinae  have  the  central 
basal  area  of  the  hind  wings  known  as  "the  cell"  enclosed 
on  all  sides,  while  in  many  Nymphalinse,  including  Eresia, 
the  cell  is  open  at  its  outer  end.  The  Danainse  and  the 
Ithomiinse  have  the  last  (hindmost)  vein  of  the  front  wing 
apparently  formed  by  two  veins  uniting  near  the  wing-base; 
in  the  Heliconinse  on  the  other  hand  this  same  vein  arises 
singly,  One  distinction  between  Danainse  and  Ithomiinse 
has  already  been  mentioned  on  page  79,  the  males  of  the 
former  having  two  retractible  tufts  of  hairs  at  the  hind  end 
of  the  abdomen,  but  not  along  the  front  edge  of  the  hind 
wings,  while  the  males  of  the  Ithomiinse  lack  the  abdominal 
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tufts  but  have  a  patch  of  long  hairs  along  this  wing  edge. 
The  Danaine  females  have  the  last  section  (tarsus)  of  the 
first  pair  of  legs  more  shortened  than  in  the  Ithomiine  fe- 
males. The  two  Ithomiine  genera  mentioned,  Meckanitis 
and  Melinaa,  differ  in  a  number  of  structural  details  of  which 
the  most  readily  seen,  is  that  the  first  two  veins  (costal  and 
subcostal)  of  the  hind  wings  are  united,  or  very  close  to- 
gether, in  the  basal  half  of  their  course  in  Meckanitis,  while 
these  two  veins  are  widely  separated,  except  at  the  extreme 
base,  in  Melinaa.  Finally  the  two  Heliconine  genera  con- 
cerned differ  from  each  other  in  that  Heliconius  has  each 
antenna  more  than  half  the  length  of  the  front  edge  of  the 
front  wing,  with  only  a  slight  club-shaped  thickening  at  the 
tip,  while  Eueides  has  each  antenna  less  than  half  the  length 
of  the  front  edge  of  the  front  wing  and  ending  in  a  distinct 
club.  As  differences  of  secondary  importance  but  more 
easily  seen,  Melinaa,  Meckanitis  and  Lycorea  have  the  cell 
of  the  hind  wing  longer  than  half  of  the  wing,  while  Heli- 
conius  and  Eueides  have  it  shorter  than  half  of  the  hind 
wing. 

By  way  of  summary,  the  relationships  and  classification 
of  these  seven  butterflies  may  be  shown  thus: 


Family 

Nymphalida 


Subfamily  Danainjc 
Subfamily  Ithomiinae 

Subfamily  Heiiconins 
Subfamily  Nymphalime 


Dismorpkia  praxinoc 
Lycorea  atcrgatis 
Melinaa  imitata 
Meckanitis  doryssus 
Heliconius  lelckinia 

Eresia  meckanitis 


While  there  is  an  undoubtedly  close  external  resemblance 
between  all  these  seven  butterflies,  it  is  quite  another  ques- 
tion whether  this  (unconscious)  mimicry,  to  use  the  technical 
term  by  which  it  is  known  to  zoologists,  is  of  importance 
as  a  means  of  protection  to  any  of  the  species  concerned. 
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As  stated  on  page  79  the  male  Lyeorea  atergatis  can  emit  an 
odor  like  cedar  shavings,  but  we  were  unable  to  make  any 
observations  tending  to  show  that  this  odor,  or  the  resem- 
blance of  the  other  butterflies  to  the  odoriferous  Lyeorea,  has 
a  defensive  value  against  birds  or  other  animals. 

Over  these  slopes  of  Irazii, — as  all  around  Cartago — in- 
deed over  all  Costa  Rica  down  to  sea-level — we  frequently 
saw  that  commonest  of  butterflies,  Anartia  fatima.  It  is 
a  Nymphaline  and  has  a  wing-spread  of  one  and  Beven- 
eighths  inches.  Its  wings  are  dark  brown  above,  darker  at 
the  tips  than  at  the  bases.  The  front  pair  have  a  cross-band 
of  yellow  at  about  mid-length,  three  yellow  spots  in  a  row  at 
four-fifths'  way  to  tip  and  two  smaller  yellow  spots  between 
the  hindmost  of  the  first  three  spots  and  the  yellow  cross- 
band.  The  hind  wings  have  a  yellow  band  of  nearly  the 
same  width  as  that  on  the  front  wings  and  almost  in  continu- 
ation of  it,  but  lying  much  nearer  to  the  outer  edge  of  the 
wing;  a  short  distance  on  the  basal  side  of  this  band  are  four 
red  spots.  The  edges  of  all  the  wings  have  narrow  whitish 
scallops  here  and  there.  The  undersides  of  the  wings  are  a 
much  paler  brown,  the  yellows  and  reds  of  the  upper  surface 
are  repeated  and  are  of  greater  extent  but  paler.  Professor 
Tristan  has  found  that  it  is  the  most  frequent  butterfly 
visitor  of  the  common  milkweed  (Asclepias  curassavica) 
and  the  chief  agent  in  its  pollination.  The  pollen  masses 
are  carried  from  inflorescence  to  inflorescence  attached  to 
the  claws  of  the  insect's  feet. 

The  whole  southern  side  of  the  great  mass  of  Irazii  below 
the  forest  was  covered  with  pastures  or  big  fields  of  maize 
or  potatoes,  each  enclosed  in  a  loosely  built  stone  wall  topped 
by  a  strand  or  two  of  barbed  wire.  The  maize  harvest  was 
all  over  by  March.  On  March  15,  1910,  we  rode  up  Iraxu 
toward  the  village  of  Llano  Grande,  going  up  to  7000  feet. 
Everywhere,  as  high  up  as  we  could  see,  the  corn  was  cut 
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and  the  ears  piled  up  ready  for  the  ox-carts  or  else  the  field 
was  already  plowed  or  plowing. 

There  were  some  small  collections  of  houses  here  and 
there  on  the  mountain  as  well  as  the  villages  of  Cot,  Tierra 
Blanc*  and  Llano  Grande.  An  intricate  network  of  lanes 
and  toads  followed  the  outlines  of  the  potreros  and  we  fre- 
quently explored  the  smaller  byways.  Well-traveled  roads 
led  to  the  villages,  the  one  to  Tierra  Blanca  in  particular 
continuing  as  an  excellent  cartroad  all  the  way  up  to  the 
Jimenez  Lecheria  (at  9000  feet)  and  thence  toward  the  east, 
and  these  main  roads  kept  their  own  direction  so  that  one 
knew  where  one  would  arrive.  But  the  smaller  lanes — often 
shaded  so  that  one  did  not  see  readily  down  the  mountain — 
had  a  habit  of  running  up  hill  then  turning  and  running  down 
again  and  it  was  impossible  to  tell  without  trial  whether  any 
lane  would  lead  ia  the  desired  direction  or  not.  They  were 
'  delightful  places  for  walking,  nevertheless.  On  a  bright, 
breezy  morning  in  May  many  species  of  butterflies  flew  or 
were  blown  into  or  across  these  lanes.  Scarabasid  beetles 
were  abundant,  at  least  as  individuals.  We  saw  a  great 
buzzing  metallic  green  thing  suggesting  Allorkina,  a  species 
looking  like  our  own  rose-bettle  (Macrodactylus)  and  one 
or  two  others  of  the  same  size  or  a  little  larger,  all  but  the 
first-named  falling  on  one's  hat  or  clothing  almost  con- 
stantly. 

The  rose-beetle-like  species  were  also  taken  at  Cartago 
on  June  17  and  July  5.  Compared  with  our  rose-beetle  of 
the  eastern  United  States  {Macrodactylus  subspinosus)  they 
are  slightly  larger,  being  about  three-eighths  of  an  inch  long, 
the  head  and  thorax  a  more  vivid  green  which  is  also  metallic 
in  its  reflections,  while  the  wing-covers  are  a  deeper  and 
redder  brown.  In  one  species  (M.  suavis)  each  elytron  bears 
two  distinct  rows  of  very  short  whitish  hairs  similar  to  those 
which  cover  much  of  the  upper  surface  and  the  lower  sur- 
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face  of  the  entire  body.  This  species  has  the  tarsi  of  all  the 
legs  and  the  apices  of  the  hinder  four  tibiae  black,  the  rest 
of  the  legs  red.  The  other  species  (M .  sericinus)  lacks  these 
hairs  on  the  wing-covers;  instead  a  little  more  than  the  rear 
half  of  these  organs  is  metallic  green;  the  tarsi  of  all  the  legs 
and  all  of  the  hinder  four  tibia;  are  black.  In  both  species 
the  females  may  be  distinguished  by  having  a  slender  proc- 
ess on  the  presternum  just  behind  the  first  coxae  and  by 
having  one  or  two  pale  bristles  (in  addition  to  the  numerous 
short  whitish  hairs)  on  each  side  of  the  ventral  surface  of  the 
abdominal  segments. 

In  April,  small  blue  butterflies  (Lycana  itola)  were  very 
abundant  on  the  eastern  road  to  Tierra  Btanca  at  an  eleva- 
tion of  5000  to  6000  feet,  particularly  over  damp  spots  and 
on  horse-droppings.  This  species,  which  has  a  wing-spread 
of  three-quarter  inch,  has  been  found  as  far  north  as  Illi- 
nois. 

Below  Cartago  the  Reventado  ran  through  coffee  fields 
too  thoroughly  cultivated  for  the  stream  to  have  much  in- 
terest for  us  or  was  simply  an  unshaded  brook  in  open  pas- 
tures. 

San  Rafael  was  a  good-sized  village  northeast  of  Cartago 
and  practically  continuous  with  it.  North  of  San  Rafael 
was  the  berry  farm  of  Juan  Rudin,  a  Swiss  who  had  been  in 
Costa  Rica  some  twenty  years.  He  had  about  two  man- 
zanas  of  beautiful  fertile  land  in  strawberries,  the  finest 
berries  and  most  perfect  plants  imaginable.  We  found  this 
farm  on  March  29,  1910,  after  some  inquiries,  one  of  the 
things  by  which  we  were  to  recognize  it  from  the  road  being 
a  large  and  beautiful  rosebush  in  the  patio.  After  a  little 
preliminary  conversation  under  the  rose  tree — which  fully 
justified  its  reputation  in  this  land  of  fine  roses,  for  it  grew 
ten  feet  high,  spread  out  in  both  directions  the  whole  length 
of  the  house  and  was  covered  with  magnificent  pinkish- 
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white  roses — we  were  conducted  into  the  fields  and  made 
free  of  the  berries.  Mr.  Rudin  seemed  much  gratified  at 
our  delight  and  indeed  it  would  be  hard  to  find  a  prettier 
field.  The  berries  were  in  perfect  order,  the  rows  as  straight 
and  plants  as  clean  as  if  just  arranged  for  a  prize  contest. 
Each  plant  was  about  a  foot  across,  covered  with  tiny  buds, 
open  flowers,  young  and  ripe  fruit.  They  were  allowed  to 
bear  fruit  for  ten  months  in  the  year  only,  otherwise  they 
would  exhaust  themselves.  The  berries  were  large,  sweet, 
juicy  and  tender.  At  first  we  felt  shy  about  eating  the 
fruit  but  Mr.  Rudin's  urging  soon  induced  us  to  try  a  few 
and  the  more  we  picked  the  more  clumps  of  berries  we  saw 
at  a  short  distance  that  called  to  us.  So  we  wandered  over 
the  field  eating  strawberries  as  we  had  never  dreamed  of 
doing,  and  whenever  we  stopped  picking  for  a  moment  Mr. 
Rudin  gathered  a  handful  on  their  long  stems  and  urged 
them  upon  us.  Here  and  there  among  the  berries  were  tall 
rose  trees,  seven  to  eight  feet  high,  with  large,  not  very 
double  shell-pink  roses  of  exquisite  shape,  color,  texture  and 
perfume.  We  gathered  a  few,  which  caused  Mr.  Rudin  to 
send  for  his  shears  and  cut  a  huge  bunch  of  roses  and  carna- 
tions, for  he  also  had  some  rows  of  these  flowers.  Orange 
trees  were  full  of  flowers  and  ripe  fruit,  and  on  a  little  sunny 
bank  were  masses  of  long-stemmed  sweet  violets. 

When  we  had  eaten  all  we  thought  we  could  we  moved 
out  toward  the  gate,  where  we  untied  our  horses  and  pre- 
pared to  take  some  pictures  before  we  left.  We  coaxed  the 
babies — five  little  children  all  remarkably  pretty — into  po- 
sition, photographed  them  and  then  started  to  say  good-by. 
But  no.  We  must  sit  down  in  the  corridor  a  minute.  So 
we  were  conducted  to  a  table  in  the  corner  of  the  corridor 
and  there  beheld  a  huge  dish  of  the  biggest  and  finest  straw- 
berries— and  we  were  expected  to  eat  them  all! 

We  had  only  intended  to  make  a  short  stay  at  the  berry- 
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farm  but  we  were  there  for  two  hours  and  it  was  almost 
breakfast  time  when  we  rode  away.  However  no  one 
wanted  breakfast  after  our  strawberry  feast  so  we  sent  the 
flowers  and  a  message  home  with  a  boy  and  started  on  our 
delayed  ride.  From  San  Rafael  we  went  east  along  a  wind- 
ing, shady  road  until  we  came  in  sight  of  a  neat-looking  two- 
story  house  whose  inhabitants  were  all  out  on  an  upper  bal- 
cony watching  us.  The  man  of  the  family  seemed  to  think 
we  were  coming  to  call — which  had  not  been  our  intention — 
and  came  down  the  road  to  meet  us,  so  we  rode  in  and  tried 
to  buy  maize  for  the  horses.  He  fed  the  whole  five  (we  were 
riding  with  a  party  from  the  hotel),  gave  us  milk  and  bread 
and  would  not  consider  our  paying  for  the  refreshment  as  we 
had  hoped  to  do.  He  told  me  the  place  was  called  "Mata- 
mora"  and  that  he  and  his  family  were  spending  a  few 
months  there,  Cartago  being  their  home.  From  Matamora 
we  rode  on,  the  road  quite  boggy  at  times  but  always  pretty 
and  shady,  until  we  issued  on  a  better  traveled  road  and 
turning  to  the  right  soon  came  in  sight  of  Paraiso,  quite  a 
little  below  us,  and  then  returned  to  Cartago  by  the  main 
road  from  Cot  through  San  Rafael. 

To  anyone  looking  up  the  huge  slopes  of  Irazu  from  Car- 
tago, the  village  of  Tierra  Blanca,  and  the  light  or  whitish 
clay  from  which  it  took  its  name,  were  conspicuous  land- 
marks. Tierra  Blanca  was  over  2000  feet  higher  than  Car- 
tago and  the  several  roads  leading  up  to  it  vied  with  each 
other  in  difficulty;  the  eastern  road  in  particular  was  a 
miracle  of  steepness  and  slip  peri  ness.  This  village  was  a 
sort  of  halfway  house  to  those  making  the  volcano  trip — 
though  it  was  by  no  means  halfway  up.  We  passed  through 
it  a  number  of  times  and  also  made  several  excursions  with 
Tierra  Blanca  as  the  objective  point,  while  in  July,  1909,  P. 
spent  some  days  in  the  Telegraph  Office  as  the  guest  of 
Senor  Federico  Tristan,  who  was  then  acting  telegraph  oper- 
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ator  there.  On  the  tenth  of  July,  as  we  sat  on  the  steps  of 
the  office,  we  saw  many  individuals  of  the  migrating  butter- 
fly Timetes  chiton.  They  were  flying  from  north  to  south 
and  consequently  down  the  mountain,  and  although  we 
made  no  actual  count  it  seemed  a  case  of  true  migration. 

On  July  12  P.  took  up  his  quarters  in  the  office,  which  ac- 
cording to  his  aneroid  was  situated  at  an  elevation  of  about 
6875  feet,  consequently  about  2100  feet  higher  than  Cartago. 
It  was  a  small  one-story  frame  structure  divided  into  a  nar- 
row passage  leading  to  the  little  window  where  telegrams 
and  postal  matter  could  be  received  and  distributed  (for  the 
post  office  was  also  Located  here)  and  four  rooms  communi- 
cating with  each  other,  while  a  fifth  compartment  was  at 
this  time  devoted  to  ducks  and  chickens.  The  building 
was  raised  a  couple  of  feet  above  the  ground  but  -this  space 
below  was  not  enclosed.  Each  room  had  one  window;  the 
sashes  in  the  window  slid  up  and  down  in  a  country  where 
most  windows  are  casements,  but  had  no  sash  cords  and  the 
upper  sash  was  fast.  My  bed  was  a  canvas  stretcher  cov- 
ered with  a  straw  matting.  Senor  Tristan  lent  me  a  pillow 
but  had  warned  me  to  bring  covers  for  my  cot  as  he  had  only 
his  own,  but  the  wind  blew  hard  those  nights  and  so  much 
came  through  the  cracks  between  the  boards  of  the  walls 
and  floor  that  it  was  decidedly  chilly.  Besides  the  ducks 
in  the  fifth  room  there  was  a  recently  hatched  duckling  and 
its  "hatcher,"  an  elderly  hen,  who  spent  the  nights  in  Senor 
Tristan's  bedroom  and  had  the  run  of  the  four  rooms  during 
the  twenty-four  hours  if  they  so  desired,  for  there  were  no 
doors  to  separate  the  rooms  from  each  other.  It  was  just 
as  well,  therefore,  that  there  were  no  floor  coverings,  other- 
wise hen  and  duckling  would  not  have  improved  them. 

Tierra  Blanca  at  this  time  had  137  males  over  twenty-one 
years  of  age  and  its  total  population  was  about  500.  Most 
of  its  houses  were  on  the  eastern  road  from  Cartago,  which 
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was  here  so  steep  that  the  highest  house  was  fully  500  feet 
above  the  lowest.  At  one  of  the  houses  on  this  road,  that 
of  Eduviges  and  Ramona  Brenes,  we  had  our  meals.  It 
was  situated  on  a  raised  bank  or  terrace  on  the  east  side 
of  the  road,  the  terrace  having  a  stone  retaining  wall  bor- 
dered at  one  end  with  clumps  of  flags  (Iris)  and  purple 
lilies.  This  terrace  was  nearly  level  on  top,  the  bare  earth 
hardened  and  flattened  by  long  use.  On  this  terrace,  at 
perhaps  twenty  feet  from  the  retaining  wall,  stood  the  two- 
roomed,  one-storied  house  with  thick  whitewashed  adobe 
walls.  It  had  the  usual  tile  roof,  gabled  at  each  short  side 
and  the  eaves  projected  over  the  front  or  west  wall  of  the 
house  nearly  four  feet.  At  one  end  under  the  projecting 
roof  were  two  cement  sinks  fitted  with  brass  spigots  and 
supplied  with  water  piped  (in  galvanized  iron  pipes)  from 
the  mountain  above.  Each  of  the  two  rooms  had  one  door 
but  no  windows  and  no  ceiling,  for,  looking  up  when  inside, 
one  saw  the  slanting  roof  beams  which  supported  the  tiie 
roof.  The  floor  was  the  same  hard  beaten  earth  as  the  ter- 
race and  on  the  same  level. 

The  room  nearest  the  sink  was  the  kitchen;  it  had  no 
chimney — these  houses  rarely  do.  The  smoke  finds  its  way 
out  by  such  holes,  accidental  or  otherwise,  as  may  exist  near 
the  roof  and  incidentally  filling  the  room  and  blackening 
the  interior.  All  the  cooking  was  done  with  wood  of  course. 
I  saw  an  iron  coffee  mill,  used  not  only  for  grinding  coffee 
but  also  maize  for  the  making  of  tortillas.  The  darkness, 
the  smoke  and  my  own  disinclination  to  intrude,  however, 
prevented  my  seeing  many  details  of  this  room,  besides 
which  the  kitchen  was  more  or  less  occupied  by  the  persons 
of  Senora  Brenes  herself — a  large  motherly  woman — others 
of  the  family  and  one  or  more  female  neighbors. 

The  other  room  was  bedroom  and  everything  else,  fur- 
nished with  beds  and  narrow,  backless  wooden  benches.     On 
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the  whitewashed  wall  of  this  room,  opposite  the  door,  a  large 
picture  frame  was  outlined  in  red  and  blue;  in  front  of  this 
stood  a  table  holding  several  pictures  of  saints,  including 
two  which  evidently  had  the  Immaculate  Conception  of 
Murillo  as  their  foundation. 

Our  meals  were  served  on  a  table  placed  in  front  of  the 
house  under  the  projecting  eaves  and  covered  with  a  muslin 
tablecloth.  We  had  white  china  dishes,  except  that  some 
of  the  coffee  cups  were  colored  or  bore  inscriptions,  and  the 
labels  on  the  knives  indicated  German  manufacture.  The 
food  was  good,  clean  and  well-cooked;  for  my  four  days' 
board,  twelve  meals,  I  paid  3  colones,  90  centavos  ($1.80). 
At  seven  or  so  we  had  "cafe,"  consisting  mainly  of  sweet- 
ened coffee  (that  is,  boiled  with  duke)  without  milk,  and 
tortillas,  but  in  addition  I  had  a  couple  of  "huevos  pasados 
por  agua" — soft  boiled  eggs.  At  eleven  was  "breakfast" 
— rice,  black  beans,  a  combination  of  eggs  with  some  vege- 
table such  as  potatoes  or  sapayo  (one  of  the  squash-cucum- 
ber family),  boiled  or  stewed  beef,  boiled  potatoes,  yuca, 
chayote,  plantain,  etc.,  finishing  with  coffee.  Dinner  at 
five  was  much  the  same  except  that  it  began  with  soup  and 
the  coffee  was  preceded  by  a  "dulce,"  usually  in  the  form 
of  stewed  fruit,  such  as  peaches. 

Peaches  are  grown  to  a  considerable  extent  around  Tierra 
Blanca  and  brought  for  sale  to  the  market  at  Cartago,  but 
always  green  or  at  least  more  or  less  unripe.  Professor 
Pittier  says  in  his  recent  book  on  the  common  plants  of  this 
country  that  it  is  rare  to  see  a  ripe  peach,  the  people  seeming 
to  prefer  them  unripe.  There  is,  moreover,  great  difficulty  in 
ripening  them  on  the  trees  owing  to  the  fondness  for  them 
shown  by  birds  and  by  wasps  and  other  insects.  Even 
when  not  destroyed  by  wasps  the  fruit  rots  on  the  trees  when 
ripening,  which  seems  to  indicate  that  the  peach  is  not 
adapted  to  this  moist  climate. 
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Tortillas  and  bread,  the  latter  not  home-made  but  bought 
at  the  store,  were  also  served  at  breakfast  and  at  dinner. 
The  bread  is  almost  always  in  the  form  of  narrow  loaves  of 
varying  size  and  shape  but  pointed  at  both  ends,  more  like 
elongated  rolls  with  hard  crust  on  all  sides.  Once  at  the 
Brenes'  we  had  a  sort  of  corn  bread,  at  least  Sertor  Tristan 
said  it  was  made  from  maize;  it  was  thicker  than  the  tor- 
tillas, not  yellow,  so  apparently  it  contained  no  eggs  and 
rather  heavy — I  did  not  care  for  it.  Butter  there  was  none, 
but  a  substitute  was  often  present  in  a  fresh  white  cheese 
resembling  Neufchatei,  in  the  form  of  a  fairly  solid  cake 
with  a  little  whey.  It  was  unsalted,  but  a  piece  of  it  on  a 
tortilla  with  a  little  pinch  of  salt  improved  the  tortilla  very 
much  in  my  opinion. 

The  most  novel  feature  of  our  meals  at  the  Brenes'  was  the 
animal  surroundings.  The  beasts  belonging  to  the  estab- 
lishment consisted  of  two  cows,  each  with  a  frolicsome  calf, 
a  young  bull,  a  couple  of  young  pigs,  a  dog  (and  another 
which  usually  came  from  across  the  road)  a  cat,  three  ducks 
and  numerous  chickens.  All  of  these  gamboled  or  strayed 
on  the  terrace  under  the  projecting  roof  and  not  infrequently 
into  the  rooms  of  the  house.  Usually  when  we  were  eating, 
some  one  was  continually  employed  in  chasing  the  live  stock 
away.  The  two  cows  were  not  present  often  but  once  they 
were  milked  under  the  eaves  just  previous  to  our  meal. 
Two  larger  pigs  were  doubtless  only  prevented  from  joining 
our  party  around  the  table  by  being  too  big  to  push  between 
the  barbed  wires  which  bounded  their  pen  back  of  the  house. 
A  priest  and  his  brother  took  meals  at  the  same  table  for 
part  of  my  stay,  and  I  have  a  distinct  recollection  of  one  even- 
ing, when  the  priest  sat  at  one  end  of  the  table  while  eight 
inches  from  the  back  of  his  chair  were  the  flanks  of  the  young 
bull  whose  head  was  through  the  kitchen  doorway. 

There  was  so  much  mud  in  Tierra  Blanca  owing  to  the 
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frequent  rains,  the  sticky  nature  of  the  soil  and  the  degree 
to  which  it  was  washed  on  account  of  the  steepness  of  the 
roads,  that  it  was  no  wonder  that  the  clothes  of  the  inhabi- 
tants were  usually  stained.  The  existence  of  the  cement 
sinks  at  the  Brenes'  produced  an  improvement  over  the 
usual  method  of  washing  clothes,  for  here  it  was  done  in  one 
of  the  sinks  while  ordinarily  it  was  done  on  stones  on  the 
banks  of  some  stream  irrespective  of  the  cleanliness  (or 
muddiness)  of  the  water  thereof.  All  washing  of  clothes 
was  of  course  in  cold  water  only. 

Senor  Tristan  had  a  broom  of  the  usual  civilized  type  in 
the  telegraph  office,  but  at  the  Brenes*  a  bundle  of  leafy 
twigs  did  duty  for  sweeping,  an  operation  which  was  usually 
performed  by  the  man  of  the  house  during  my  presence 
there. 

After  dinner  we  returned  to  the  office  until  seven  o'clock, 
then  went  back  to  the  Brenes*  where  Senor  Tristan  had  a 
phonograph  and  for  two  hours  American,  Spanish  and  other 
songs  were  produced  in  the  sleeping  room  for  the  gratification 
of  the  family  and  a  few  neighbors.  Seiiora  Brenes  joined 
us  later  and  indulged  in  her  cigarette,  sitting  on  the  edge  of 
the  bed  in  which  the  little  girl  was  sleeping.  The  illumina- 
tion was  furnished  by  a  single  candle.  The  phonograph 
provided  Senor  Tristan's  usual  evening  amusement  and 
must  have  added  greatly  to  the  pleasures  of  these  people. 

The  road  which  led  to  the  top  of  the  village  went  on  to 
the  craters  of  Irazu.  The  highest  house  was  7150  feet  above 
sea-level.  Looking  down  on  the  village  gave  a  picturesque 
view  of  the  red  roofs  and  white  walls  of  the  houses  nestling 
among  the  green  vegetation,  while  beyond  was  the  valley  of 
Cartago  bounded  on  the  south  by  range  after  range  of  moun- 
tains. From  this  point,  on  some  days,  San  Jose  was  also 
visible.  After  climbing  the  Tierra  Blanca  hill,  the  road 
keeps  nearly  to  a  level  for  a  couple  of  miles,  dividing  then 
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into  two  forks,  the  right  going  to  the  highest  point  of  the 
volcano  eventually  while  the  left  led  to  the  lower  western 
parts  of  the  mountain.  The  land  on  each  side  of  the  road  was 
all  open,  either  as  pastures  or  fields  of  maize;  there  was  con- 
sequently  nothing  to  obstruct  the  view  and  one  could  see 
far  in  nearly  all  directions.  It  is  a  beautiful  country  and 
would  be  well  worth  a  visit  of  several  weeks. 

A  number  of  bright-colored  butterflies  were  flying  about 
this  road  on  July  12.  At  places  were  many  guitite  trees 
with  clusters  of  tiny  pale  greenish-white  flowers  along  the 
smaller  branches.  These  flowers  were  very  attractive  to 
bees,  butterflies  and  some  day-flying  moths.  Among  the 
latter  was  a  handsome  species  (Uranidia  fulgens)  with  wings 
shaped  as  in  the  Papilio  butterflies  and  long  tails  to  the  hind 
pair  of  wings.  The  wings  are  black  crossed  by  bars  of  me- 
tallic green,  and  the  tails  just  mentioned  are  edged  with 
white  near  their  tips.  Each  front  wing  is  one  and  one-half 
inches  long,  each  hind  one,  including  the  half-inch  tail,  two 
inches.  The  appearance  and  manner  of  flight  of  this  moth 
are  so  butterfly-like  that  for  long  after  we  came  to  Cartago 
I  was  deceived  by  it  and  thought  that  some  of  them  must 
be  butterflies.  There  were  also  humming-birds  of  several 
species  around  these  guitites,  doubtless  feasting  on  insects 
attracted  by  the  flowers.  Sweet  violets,  purple  and  mixed 
purple  and  white,  were  numerous  on  the  roadside  banks.  In 
hedges  between  fields  and  along  the  road  near  Tierra  Blanca 
were  a  number  of  shrubs  fifteen  to  twenty  feet  high,  having 
rather  dull  green,  cordate  leaves  about  six  inches  long  and 
in  April  bearing  large  clusters  of  soft  orange  berries  one- 
eighth  inch  in  diameter.  The  plant  was  called  "Ortiga"  in 
Tierra  Blanca,  probably  the  ortiga  referred  to  Urera  cara- 
casana  by  Ptttier. 

By  following  the  left  or  western  fork  of  the  road  one 
reached  the  Rio  Reventado,  at  that  point  a  small  stream 
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flowing  through  a  grove  of  oaks  (encinos)  and  other  trees. 
In  fact  this  place  was  the  lower  limit  of  the  oak  forest  here, 
of  which  more  hereafter,  but  the  oaks  must  have  reached 
still  lower  down  in  former  years  for  on  another  day  I  no- 
ticed a  solitary  oak  in  a  field  between  Tierra  Blanca  and 
Cot  at  6800  feet.  This  oak  has  leaves  two  to  three  inches 
long  and  with  entire  edges,  but  the  acorns  are  one  and  a 
quarter  inches  long  in  some  cases.  Associated  with  the 
oaks  here  at  the  Rio  Reventado  were  at  least  two  species  of 
the  characteristic  tropical  American  family,  the  Melastomes 
— one  a  small-leaved  tree  (Conostegia)  ten  to  fifteen  feet  high, 
the  other  an  herb  (Miconia)  with  larger  and  softer  leaves. 

Grasshoppers  of  familiar  forms  and  colors  (Chortophaga 
meridionalii,  Sckistocerca  xapoteca,  Dickroplus  morosus)  were 
not  rare  along  the  road  on  July  12,  but  nowhere  could  I 
find  a  single  dragonfly,  not  even  at  the  apparently  favor- 
able crossing  of  the  Reventado.  Beyond  this  crossing,  the 
road  ascends  steeply  for  some  miles,  winding  around  the 
hills  which  form  the  mountain  slope.  Indian  graves  have 
been  found  in  this  vicinity  and  at  Sabanilla,  where  there  are 
two  or  three  small  houses.  Senor  Tristan  pointed  out  a 
hole  in  the  road-side  bank  from  which  two  gold  ornaments 
had  been  taken  in  the  construction  of  the  road. 

On  July  13  I  went  a  mile  beyond  Sabanilla  to  look  for  the 
Laguna  del  Reventado  or  Laguna  del  Dirumbo.  Some 
bars  were  stretched  across  the  end  of  the  road  and  climbing 
over  these  I  entered  a  field  with  trees  and  bushes,  ascended 
to  a  ridge  marked  with  tall  oaks  and  then  descended  into  a 
flat-bottomed  valley  between  two  great  divisions  of  the 
mountain  (Irazu).  This  valley  is  an  extinct  crater  of  Irazu, 
although  the  Danish  naturalist  Oersted  regarded  it  as  a  dis- 
tinct volcano,  that  of  Reventado.  Even  from  Cartago 
one  can  see  an  immense  bare  place  on  the  southwestern  side 
of  the  highest  mass  of  Irazu,  and  now  that  I  was  in  the  val- 
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ley  I  was  almost  at  the  very  foot  of  this  huge  slide — an  al- 
most vertical  face  of  yellow  rock  perhaps  three  hundred 
feet  high  and  a  hundred  wide,  not  reaching  as  far  down  as 
the  valley  floor.  On  one  side  of  the  floor  was  the  Laguna 
del  Dirumbo  (also  called  Laguna  del  Reventado  and  Laguna 
de  los  Derrumbaderos),  the  source  of  the  little  Rio  Reven- 
tado. The  laguna  was  about  eighty  feet  wide  and  one  hun- 
dred feet  long,  of  clear  cold  shallow  water.  Here  and  there 
beds  of  grass  dotted  its  area,  and  its  undefined  and  swampy 
sides  were  bordered  by  trees  and  bushes.  Around  the  la- 
guna were  many  oaks  both  alive  and  dead,  the  whitened 
trunks  of  the  latter  giving  a  curious  and  mysterious  effect, 
and  among  the  oaks  some  clumps  of  bamboo  and  much 
grass.  Below  the  laguna  cattle  were  feeding,  the  part  oc- 
cupied by  them  being  separated  by  a  barrier  or  fence  of 
dead  logs  and  branches.  There  were  several  smaller  boggy- 
streams  in  addition  to  the  Reventado  and  a  second  smaller 
swampy  spot.  The  altitude  of  this  place  was  9100  feet  by 
my  aneroid.  There  were  very  few  insects  in  this  valley  and 
to  my  astonishment  and  disappointment  not  a  dragonfly 
could  I  see.  In  July,  1906,  I  had  a  similar  experience  at 
Lake  Moraine  on  Pike's  Peak  in  Colorado,  at  a  not  very 
different  elevation.  Indeed  the  highest  altitude  at  which 
we  personally  met  dragonflies  in  Costa  Rica  was  below 
Tierra  Blanca  at  about  6450  feet. 

Prof.  J.  Fidel  Tristan  visited  the  Laguna  del  Reventado 
in  July,  1910,  and  soon  after  wrote  me  that  he  had  seen 
"three  big  dragonflies  flying  on  the  laguna.  They  were  of 
a  dark  color  and  I  tried  to  catch  them  but  my  efforts  were 
not  enough."  In  April,  191 1,  he  was  more  successful  and 
took  a  single  specimen  in  a  rivulet  near  the  laguna.  This 
specimen,  a  male  of  Argia  urira,  a  small  slender  blue  and 
black  species,  furnishes  the  present  record  for  the  highest 
altitude  for  Odonata  in  Central  America. 
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On  one  of  his  later  visits  (in  July,  1913)  to  Sabanilla  and 
the  Laguna  del  Reventado,  Prof.  Tristan  found  on  a  rotten 
tree  a  dead  specimen  of  the  brilliant  silvery-gold  beetle, 
Plusiotis  batesi,  which  he  sent  to  us.  This  resplendent  insect, 
one  and  three-sixteenths  inches  long,  is  a  member  of  a  genus 
of  Lamellicorn  beetles  "highly  characteristic  of  the  Central 
American  region"  and  always  attracting  attention  on  ac- 
count of  their  brilliant  metallic  colors.  We  did  not  meet  it 
in  our  own  experiences  in  Costa  Rica. 

Formerly  the  Laguna  del  Dirumbo  was  much  larger,  but 
in  October,  1891,  the  barrier  which  held  back  the  water  gave 
way  and  a  great  flood  poured  down  the  Reventado  affecting 
even  Cartago;  no  lives  were  lost  as  the  sound  of  the  ap- 
proaching water  was  heard  in  time  to  give  warning  to  people 
living  near  the  river.  A  larger,  prehistoric  flood  is  supposed 
to  have  broken  down  the  south  wall  of  the  crater  to  its 
present  level,  and  to  have  carried  and  scattered  on  its  course 
the  numerous  boulders  and  rocks  now  so  striking  a  feature 
of  the  landscape  around  Cartago.  Romanes,  however,  who 
studied  the  Cartago  region  in  1910,  thinks  that  the  boulders 
of  lava,  especially  to  the  east  of  the  town,  represent  a  single 
lava  flow  which  has  weathered  out  in  place  and  that  this 
lava  flow  once  formed  a  dam  which  held  back  a  large  but 
shallow  Cartago  Lake. 

The  sun  was  shining  while  I  was  in  the  valley  of  the  laguna 
(11  A.  M.)  but  every  quarter  hour  or  so  a  light  cloud  swept 
down  from  over  the  summit  of  the  mountain.  These  clouds 
increased  in  density  and  as  I  went  back  to  Sabanilla  it  rained 
at  intervals.  After  looking  in  a  nearby  potato  field  to  see 
if  the  plants  were  attacked  by  potato  "bugs"  (Leptinotarsa) 
and  finding  none,  I  walked  back  to  Tierra  Blanca,  much  of 
the  way  through  rain  which  continued  through  the  afternoon. 

In  April,  1910,  M.  Jaime  Lacroix,  a  Frenchman  who  had 
lived  in  Costa  Rica  for  some  years  and  made  a  business  of 
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digging  for  Indian  relics,  brought  us  a  stone  image,  a  piece 
of  pottery  and  a  small  jade  celt  from  graves  which  he  had 
recently  excavated  near  Sabanilla.  The  image  is  of  a  stand- 
ing man,  broken  off  above  the  knees,  the  lower  parts  of  the 
legs  having  evidently  been  lost  long  ago  and  not  in  the  recent 
excavation.  The  head  bears  a  sort  of  double-crowned  head- 
dress and  has  a  muzzle  like  a  bat's.  The  arms  are  akimbo, 
the  hands  being  placed  on  the  front  of  the  belly  and  between 
them  is  an  ornament  represented  as  suspended  from  a  cord 
which  passes  around  the  neck.  Around  the  hips  is  carved 
some  sort  of  garment,  possibly  feather-work.  The  piece 
of  pottery  is  a  shallow  circular  dish  supported  on  three  legs, 
each  of  which  probably  represents  a  tapir's  head,  and  is 
hollow;  a  small  loose  ball  of  clay  inside  makes  each  leg  a 
rattle.  The  bowl  of  the  dish  is  decorated  in  a  crude  symmet- 
rical pattern  of  red  and  yellow  and  has  a  single  animal's 
head  in  high  relief  on  the  outside. 

Cot,  a  village  a  few  miles  to  the  southeastward  of  Tierra 
Blanca,  was  connected  with  it  by  a  single  strand  of  telegraph 
wire  which  furnished  an  easily  followed  guide.  Going  this 
way  on  July  14, 1  came  to  a  promising-looking  small  stream, 
which  I  explored  for  dragonflies  but  without  success,  ob- 
taining only  a  few  little  Diptera.  A  little  farther  on,  the  road 
was  bordered  with  flowering  guitites  and  here  too  were  many 
humming-birds.  Across  the  fields  to  the  northeast  was  a 
large  house  of  a  style  of  architecture  very  un-Costa  Rican, 
having  a  tall  round  tower  at  one  end  and  some  other  eleva- 
tion at  the  other.  It  was  the  residence  and  dairy  farm  of 
Don  Leopoldo  Peralta;  the  house  had  a  fine  situation  and 
must  command  a  beautiful  view.  The  sky  was  very  threat- 
ening on  this  day  and  relatively  few  insects  were  flying, 
but  among  them  was  a  handsome  yellow  and  reddish-brown 
bumble  bee  (Bombus  ephippiatus) ;  it  was  called  here  el  rey 
de  las  abejas,  king  of  the  bees. 
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In  October  we  visited  Cot  from  Cartago,  a  distance  of 
seven  miles.  It  is  a  straggling  village  except  the  streets 
bordering  the  grassy  plaza.  The  church  had  no  tower,  but 
under  a  central  peak  in  the  roof  were  two  niches  in  which 
the  church  bells  hung.  This  village  is  an  old  one,  going 
back  to  Indian  times,  while  Tierra  Blanca  is  modern,  but 
there  is  nothing  in  the  outward  appearance  of  Cot  to  indicate 
any  greater  age  than  belongs  to  its  neighbor.  The  roads 
near  Cot  command  extensive  views  of  the  Reventazon  Valley. 

Half  a  mile  east  of  Cot  is  a  fine  waterfall  about  one  hundred 
feet  high,  locally  called  "Ojo  de  agua"  (eye  of  water)  as 
waterfalls  and  springs  commonly  are  termed  in  Costa  Rica. 
The  stream  is  not  usually  Urge  but  the  drop  is  almost  sheer 
and  the  whole  place  very  pretty.  There  must  be  a  great 
volume  of  water  immediately  after  heavy  rains,  as  the  pool 
at  the  bottom  showed  that  it  had  been  much  larger  a  few 
hours  before  our  visit.  About  the  waterfall  was  much  red 
earthy  rock,  a  volcanic  (andesite)  ash,  discolored  by  weather- 
ing, containing  plagioclase,  hornblende,  glass,  iron  hydrox- 
ide and  clay.  The  vegetation  around  the  fall  is  quite  differ- 
ent from  that  of  the  Juan  Vinas  waterfalls.  The  mosses 
and  Selaginellas  so  characteristic  of  the  latter  were  absent 
from  Cot  and  instead  there  were  many  Equisetums,  comme- 
linas  (C  virginica),  Browallia  demissa,  Cupheas  (&  in- 
fundibulum,  C.  wrigktit)  and  phytolaccas  (P.  octandra). 
The  fall  was  shaded  by  a  handsome  tree-composite  with 
bright  yellow  flowers. 

Along  the  roadsides  even  below  Cot  we  saw  the  pretty 
Geranium  mexicanum,  which  we  found  to  be  so  common  in 
the  cinders  of  the  crater  of  Irazu  but  it  was  much  rarer  at 
this  lower  level. 
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THE  VOLCANO    IRAZU 


The  volcano  of  Irazu,  highest  of  the  four  great  volcanoes 
(Turrialba,  Irazu,  Barba  and  Poas)  of  the  central  plateau, 
and,  with  the  exception  of  Buena  Vista  and  Chirripo  Grande, 
the  highest  mountain  in  Costa  Rica,  reaches  an  altitude  of 
11,322  feet  (Pittier).  It  is  a  huge,  "sprawling"  mountain 
with  gradually  sloping  sides  and  an  exceedingly  irregular 
skyline,  and  with  no  typical  volcanic  cone  visible  from 
Cartago.  The  volcano  dominated  the  country  and  the  land- 
scape from  San  Jose  to  Juan  Vinas,  and  a  year's  residence 
at  its  foot  caused  us  to  share  the  mingled  love  and  awe  with 
which  the  Cartaginenses  regarded  "EI  Volcan."  The  south- 
ern slopes,  up  to  9050  feet,  were  in  1910  covered  with  maize 
and  potato  fields  or  cattle  farms.  Above  that  level — alas! 
the  line  is  constantly  rising! — are  the  remnants  of  the  vast 
oak  forests  that  formerly  covered  the  whole  mountain. 
Above  the  oaks  again  are  the  cinders  of  the  volcano  proper. 
The  center  of  volcanic  activity  has  moved  steadily  from 
south  to  north  over  the  crest  of  the  mountain  and  there  are 
a  number  of  abandoned,  worn-out  craters  on  the  south 
side.  A  very  well-marked  one  is  that  occupied  by  the 
Laguna  del  Reventado,  described  in  the  preceding  chapter. 

The  last  great  eruption  of  Irazu,  leaving  out  of  account 
the  steam  from  the  solfataras  on  the  north  side,  was  in  1723- 
A  contemporary  writer,  Don  Diego  de  la  Haya,  the  governor 
of  Cartago,  has  an  account  of  it  which  has  been  reprinted 
by  Don  Cleto  Gonzalez-Viquez.  The  eruption  began  on 
the  sixteenth  of  February,  with  feathery  clouds  of  smoke 
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over  the  summit,  and  continued  intermittently  until  Decem- 
ber of  the  same  year.  The  smoke  was  followed  by  rumblings, 
flames  were  visible  at  night  and  there  were  many  eruptions 
of  ashes,  stones  and  other  burning  particles,  covering  the 
volcano  and  its  surroundings.  The  ashes  fell  upon  the  streets, 
roofs  and  patios  of  Cartago,  the  fields  and  trees  of  the  vi- 
cinity and,  at  times,  the  finer  particles,  entering  the  eyes, 
nostrils  and  mouths  of  the  inhabitants,  caused  sneezing 
and  coughing.  On  March  3  the  governor  sent  an  expedition 
of  ten  persons  to  visit  the  summit — the  first  recorded  ascent 
of  the  mountain.  They  reported  that  in  the  midst  of  an 
opening  having  almost  two  leagues'  circumference  was  a  fire 
like  a  pan  of  tar  and  "that  it  ejected  from  time  to  time 
ashes,  sand  and  small  stones,  the  quantity  of  these  that  had 
fallen  on  all  the  neighborhood,  as  well  as  of  larger  rocks,  be- 
ing so  great  that  they  could  load  a  hundred  ships  of  Urge 
size."  In  the  absence  of  any  exact  statement  as  to  the  size 
of  these  "large  rocks"  it  is  not  possible  to  determine  whether 
any  of  the  boulders  that  now  litter  the  slopes  of  Irazu 
were  ejected  in  1723  or  (if  due  to  any  eruption  at  all)  are 
to  be  ascribed  to  an  earlier,  pre-Spanish  eruption.  De  la 
Haya's  account  mentions  the  masses  of  ashes  that  sifted  over 
the  city,  while  a  bombardment  of  such  boulders  as  these 
would  inevitably  have  crushed  the  houses  and  could  hardly 
have  failed  of  special  mention. 

There  was  a  series  of  earthquakes  accompanying  this 
eruption,  the  most  violent  lasting  from  September,  1723, 
to  February,  1724,  although  they  did  not  cause  any  very 
great  damage. 

The  ascent  of  Irazu  offered  no  particular  difficulty,  as  it 
was  possible  to  ride  the  entire  distance,  but  it  was  a  fairly 
long  and  expensive  trip  if  one  wished  to  do  more  than  make 
a  flying  visit  of  a  few  hours,  and  the  mountain  was  so  fre- 
quently cloud-capped  that  we  did  not  attempt  it  as  often 
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as  we  would  have  liked.  In  July,  while  staving  in  Tierra 
Blanca,  P.  went  up  on  foot,  but  the  day  proved  so  misty 
that  not  only  was  there  no  view  from  the  summit,  but  he 
was  really  unable  to  make  out  more  than  a  few  features  of 
the  crater.  He  only  found  the  trail  by  accidentally  meeting 
a  youth  who  was  hunting  a  strayed  mule  and  was  able  to 
guide  him,  and  the  mist  was  so  dense  that  it  would  have  been 
too  dangerous  to  wander  far  from  the  trail.  Thanks  to  this 
chance  encounter  P.  saw  the  edge  of  a  deep  daughter-crater 
yawning  in  the  floor  of  the  largest  crater  and  learned  that 
there  were  many  such  pits,  but  he  could  not  see  more  than 
a  few  feet  ahead  and  therefore  returned  to  Tierra  Blanca 
after  waiting  awhile  for  the  unlikely  chance  of  the  mist's 
blowing  out  of  the  crater.  While  returning  over  the  crater 
and  the  cinder  cone,  the  only  guide  through  the  mist  was  his 
own  footsteps  in  the  damp  cinders,  but  he  was  able  to  follow 
these  without  much  difficulty  to  the  path  in  the  forest. 

On  September  22  we  set  out  for  the  crater  on  horseback. 
Although  in  the  midst  of  the  rainy  season,  which  is  not 
usually  a  favorable  time,  the  summit  had  been  beautifully 
clear  for  several  days  so  that  we  felt  encouraged  to  make  the 
trip  then.  Starting  from  Cartage  about  seven  in  the  morn- 
ing, we  reached  Tierra  Blanca  at  nine,  enjoying  brilliant 
sunshine  and  beautiful  views.  After  the  customary  baiting 
of  the  horses  there  we  pushed  on  to  a  point  some  six  hundred 
feet  above  the  village,  where  a  long  stretch  of  relatively 
level  road  follows  the  terrifically  steep  hills  of  Tierra  Blanca, 
and  where  the  road  is  joined  by  another  ascending  from  the 
valley  of  Cartago  but  east  of  Tierra  Blanca.  This  latter  was 
usually  known  as  the  "milk  road"  because  it  was  the  one 
followed  each  morning  by  the  train  of  pack-mules  from  the 
Jimenez  Lecheria,  and  although  considerably  longer  it  was 
far  easier  to  travel,  as  it  skirted  the  Tierra  Blanca  hills. 
We  ate  our  breakfast  here,  under  some  roadside  guitite  trees 
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laden  with  fruit,  and  then  resumed  the  journey.  Our  first 
plan  had  been  to  visit  the  crater  twice  on  this  trip,  going  up 
directly  from  Cartago  so  that  we  would  have  the  afternoon 
at  the  summit,  coming  down  to  the  Lecheria  for  the  night, 
revisiting  the  crater  at  sunrise  and  then  returning  to  Cartago 
in  the  afternoon  of  the  second  day.  The  Lecheria  was  the 
only  place  where  one  could  stay  so  long  with  horses,  as  the 
last  water  and  pasture  were  1500  feet  and  several  miles 
below  the  crater.  The  plan  would  have  been  quite  feasible 
if  we  had  had  fair  weather,  but  by  breakfast  time  the  clouds 
were  gathering  rapidly  and  before  we  reached  the  fork  of 
the  road,  the  left  leading  to  the  forest  and  the  other  to  the 
Lecheria,  the  rain  had  begun.  We  tried  the  forest  a  short 
distance  but  the  road  soon  became  extremely  slippery  and  the 
clouds  were  now  so  thick  on  the  summit  that  it  was  useless 
to  go  farther,  ao  we  turned  back  to  the  Lecheria. 

This  Lecheria  was  a  large  dairy  farm  belonging  to  Don 
Ricardo  Jimenez,  the  successful  candidate  for  the  presidency. 
It  was  situated  at  the  lower  limit  of  the  oak  forest,  at  an  alti- 
tude of  8850  feet,  in  a  beautiful  nook  between  two  hills. 
Many  magnificent  oaks  were  still  standing  near  the  house. 
The  oaks  of  this  level  bore  a  wonderfully  gorgeous  parasite, 
perhaps  Loranthus  (Psittacanthus)  schiedeanus,  which  Oersted 
collected  on  Irazu  at  9500  feet  elevation  in  January,  1847. 
It  had  large  opposite  leaves  of  a  dull  dark  green,  and  immense 
tufts  of  red,  red  and  yellow,  or  orange  flowers.  The  sep- 
arate tubular  flowers  are  about  three  inches  long  and  very 
slender,  one-eighth  to  one-quarter  of  an  inch  in  diameter, 
but  the  mass  of  bloom  on  one  tree  was  often  as  large  as  a 
small  house  and  even  in  the  gray  light  of  cloud  and  rain  was 
most  brilliant. 

At  the  Lecheria  we  rode  into  an  open,  covered  milking- 
shed,  having  a  haymow  above  and  a  galvanized  roof,  and 
were  glad  to  be  under  shelter.    The  "boss"  was  not  present, 
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but  we  made  ourselves  at  home  to  the  extent  of  tying  up 
our  horses,  loosening  girths,  taking  off  our  wet  coats  and 
hanging  them  up  to  dry,  while  a  number  of  men  looked  on 
with  appreciative  grins  at  our  rather  draggled  appearance. 
The  pack-mules  with  the  empty  milk  cans  had  passed  us 
on  the  way  up  and  were  waiting  in  this  shed  to  be  unsaddled. 
Presently  the  manager  appeared  and  gave  us  permission  to 
have  food  for  the  horses  and  to  sleep  in  the  haymow,  and 
one  of  the  workmen  now  unsaddled  our  beasts  and  threw 
down  what  looked  to  our  eyes  enough  hay  for  four  horses. 
As  a  matter  of  fact  our  steeds  ate  steadily  at  it  for  two  hours 
and  a  half,  but  they  had  surrounded  it  all  by  that  time. 
Then  they  were  watered  and  given  a  second  similar  feeding 
at  which  they  worked  all  night. 

Having  arranged  the  matter  of  staying,  we  looked  about 
us  while  it  rained.  Our  particular  shed  also  sheltered  some 
ox-carts  and  every  now  and  then  an  ox  or  mule  wandered 
in  out  of  the  rain,  or  to  pass  the  time  of  day  with  the  visiting 
horses.  There  were  three  milking-sheds  in  all,  two  of  them 
quite  large.  We  noticed  also  some  American  cultivators, 
harrows,  etc.,  and  two  huge  imported  draught  horses  which 
made  the  native  horses  look  like  toys.  The  sheds  themselves 
and  their  surroundings  were  very  like  such  places  at  home 
where  the  owner  has  not  been  stirred  by  the  modern  ideals 
of  cleanliness — neither  worse  nor  better  than  hundreds  of 
barnyards  in  the  eastern  United  States.  The  house  was  a 
curious  mixture  of  boards,  bamboo,  adobe,  galvanized  iron 
and  other  scraps.  It  seemed  to  have  three  rooms,  a  bedroom 
on  the  right,  a  recessed  room  in  the  center  having  a  little 
covered,  earth-floored  porch  before  it  and  apparently  con- 
taining sacks,  seeds  and  other  supplies  and  on  the  left  a  large 
kitchen. 

We  reached  the  farm  about  1.30  P.  M.  At  2.30  the  cows 
began  to  come  in  from  the  fields,  large  handsome  creatures 
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that  looked  as  if  they  could  really  give  an  appreciable  quan- 
tity of  milk.  (Most  of  the  cows  here  give  very  little,  and 
if  the  calf  dies,  or  is  removed,  the  cow  goes  dry  immediately.) 
We  did  not  make  an  exact  count  but  there  were  about  sixty. 
The  cows  were  fastened  by  stanchions  and  fed  with  hay 
and  then  the  milking  began.  The  milk  was  strained  through 
cloths  and  then  dripped  over  pipes,  through  which  cold  water 
was  constantly  running,  directly  into  the  cans  in  which  it 
was  carried  to  Cartago.  The  milk  cans  were  of  the  familiar 
type  with  a  copper  label  on  the  shoulder  stating  that  they 
were  made  in  Bellows  Falls,  Vermont.  Some  time  after 
milking  the  cows  were  set  free  again  and  returned  to  the 
pastures,  being  milked  only  once  a  day. 

The  rain  stopping  about  four  o'clock,  we  walked  around 
a  little  admiring  the  views,  the  huge  oaks  and  beautiful 
flowers  and  enjoying  the  antics  of  a  number  of  frisky  calves. 
A  little  after  five  we  were  invited  into  the  kitchen  to  have 
some  hot  coffee  and  warm  ourselves  by  the  fire,  an  invitation 
we  were  glad  to  accept.  The  kitchen  was  a  large  room  with  ■ 
a  door  and  one  small  window  in  a  corner.  Its  walls  were 
board  on  one  side,  mud  and  bamboo  on  the  others,  while 
the  floor  was  earthen.  For  furniture  it  had  two  or  three 
benches  against  the  walls,  a  long  rude  table,  a  rack  of  hooks 
holding  white  enamel  cups,  another  rack  full  of  white  enamel 
plates,  a  swinging  shelf  on  which  some  edibles  were  kept — 
I  saw  the  cook  take  down  one  of  the  usual  cakes  of  brown 
dulce — a  tall  wooden  coffee  strainer,  some  pots  and  kettles 
and  in  the  center  a  modern  cookstove,  which  however  had 
no  chimney  connections.  But  although  the  stove  was  mod- 
ern, the  cook  was  not  and  the  entire  front  and  sides  of  the 
stove  were  wide  open  and  obviously  warped  and  rusted  be- 
yond the  possibility  of  ever  shutting  again.  The  sticks 
of  wood  were  twice  as  long  as  the  fire  box  and  were  pushed 
in  as  the  ends  burned.    From  a  kettle  on  the  stove  the  cook 
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ladled  up  a  big  dish  of  rice  for  us  and  also  lent  us  one  tin 
spoon  with  which  we  took  turns;  later  we  had  each  a  cup 
of  coffee  and  although  we  had  brought  plenty  of  provisions 
we  were  pleased  to  have  these  hot  things.  We  sat  on  one 
side  on  one  of  the  long  benches  and  in  other  corners  were 
half  a  dozen  peons  eating  black  beans,  rice  and  tortillas. 
There  was  little  light  from  outside  and  that  rapidly  waned, 
while  within  was  only  the  firelight,  so  that  the  dark  room 
with  its  dusky  figures  and  the  cook  moving  about  among  the 
shadows  made  a  picture  suggestive  of  Rembrandt. 

As  soon  as  we  had  finished  our  supper,  we  retired  to  the 
haymow,  spread  out  our  shawls  and  blankets  and  went  to 
sleep.  The  nights  here  are  often  very  cold  but  fortunately 
for  us  there  was  no  wind  that  night  so  we  slept  comfortably 
in  the  open-sided  hay  shed.  Below  us,  horses  and  mules 
stamped  and  munched  at  what  seemed  to  us  an  endless 
supply  of  hay.  The  peons  climbed  into  the  other  end  of 
the  haymow  and  settled  down  after  some  giggling  and  the 
whole  Lecheria  was  in  repose  shortly  after  dark.  Some- 
where in  the  very  small  hours  an  alarm  clock  buzzed  and 
after  some  sleepy  groans  and  rustlings  we  heard  the  pack 
train,  each  mule  with  two  big  milk  cans,  start  down  the 
mountain  for  Cartago.  With  the  first  glimmer  of  light  we 
climbed  down  with  our  outfit,  saddled  our  horses  and  were 
off  to  the  summit.  The  morning  star  still  glimmered,  the 
sun  was  just  touching  the  highest  peaks  when  we  rode  away 
from  the  farm  and  anything  so  beautiful  as  that  morning 
ride  I  have  never  seen.  As  the  sun  rose  and  the  mists  dis- 
solved, range  after  range  of  hills  and  mountains  appeared 
and  soon  when  we  came  to  a  clear  place  in  the  road,  we  could 
see  the  valley  containing  Heredia  and  Alajuela,  and  still 
more  to  the  west  the  Gulf  of  Nicoya  and  the  Pacific  Ocean, 
the  islands  in  the  Gulf  and  the  hills  of  Nicoya  beyond.  South 
of  us  rose  the  Cordillera  of  Talamanca,  looking  immensely 
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high.  Other  turns  in  the  road  showed  us  Cartago  far  be- 
low, the  white  fronts  of  its  houses  making  conspicuous  white 
lines  as  the  sun  shone  on  them. 

A  mile  or  so  after  leaving  the  farm  we  entered  the  forest 
and  here  began  the  really  hard  part  of  the  climb  for  the 
horses,  as  the  trail  is  steep  and  there  are  many  projecting 
roots  to  climb  over — or  stumble  over  if  the  horse  is  careless. 
It  is  a  singularly  impressive  forest.  The  oaks  composing  it 
are  of  great  size,  very  spreading  and  are  covered  with  gray- 
green  .lichen  so  that  they  look  almost  unreal.  In  places  the 
Bhade  was  dense,  in  others  the  sunlight  filtered  through  and 
its  warmth  was  quite  welcome.  There  were  many  beautiful 
flowers.  Along  the  roadsides  from  the  Lecheria  up  to  the 
upper  timber  line  we  saw  numbers  of  a  pretty  blue  flag-like 
plant  and  great  quantities  of  tall  forget-me-nots  with  the 
usual  blue  and  pink  flowers.  In  the  forest  shade  we  par- 
ticularly noticed  the  handsome  Sipkocampylus  regelii  and 
Cavendiskia  veraguensis,  both  having  conspicuous  red  blos- 
soms. The  air  was  sweet  with  the  fragrance  of  flowers  and 
the  glorious  freshness  of  the  mountain  air.  Many  birds 
were  singing,  their  notes  nearly  all  different  from  any  we 
heard  at  Cartago. 

After  about  a  mile  and  a  half  of  this  forest  path  we  came 
out  abruptly  on  the  cinders  of  the  cone.  There  is  no  grad- 
ual diminution  in  size  in  the  oaks;  on  the  contrary  they  end 
suddenly  so  that  it  is  possible  to  draw  a  line  on  one  side  of 
which  are  large  trees,  on  the  other  none.  This  line  is  of 
course  very  sinuous  but  there  is  no  difficulty  in  tracing  it. 
In  the  forest  the  soil  is  black  volcanic  ash,  while  on  the  cin- 
der cone  the  particles  are  much  coarser.  The  trails  over 
the  cinder  cone  look  like  artificial  cinder  paths,  winding 
through  the  bushes  and  flowers.  The  vegetation  growing 
on  the  cinders,  while  quite  abundant,  is  not  uniformly  dis- 
tributed but  grows  in  patches  or  "islands,"  so  that  Irazu 
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here  shows  an  intermodiate  stage  between  the  bare  cinders 
produced  by  an  eruption  and  the  fully  clothed  summit  of  a 
long-extinct  volcano.  Such  vegetable  islands  are  due  to 
the  accidental  lodging  of  some  individual  of  the  pioneer 
species  by  whose  roots  the  cinders  are  held  together  so  that 
other  and  different  seeds  can  sprout  and  obtain  a  foothold 
in  the  shelter  of  the  first.  Standing  in  the  cinders  and 
among  the  growing  plants  are  a  great  many  small  dead 
trees,  all  about  the  same  size  and  all  bleached  quite  white. 
These  dead  trees  are  not  oaks;  they  were  seen  in  January, 
1847,  by  Oersted  who  mentioned  them  as  Comarostylis  rubes- 
tens  (now  termed  Arctostapkylis  ladifolia),  one  of  the 
heaths.  One  of  the  most  common  and,  because  of  its  num- 
bers, conspicuous  plants  of  these  cinder  gardens  was  a  pretty 
little  geranium  {Geranium  mexicanum).  Its  flowers  are 
one-half  to  three-quarters  of  an  inch  across,  from  a  pure 
white  to  a  deep  pink  in  color,  daintily  veined  in  purple.  It 
starred  the  slopes  wherever  grasses  had  obtained  foothold 
and  then  it  reminded  us  strongly  of  our  own  "  spring  beau- 
ties." It  grew  through  the  huckleberries  and  myrtles  and 
opened  its  delicate  blossoms  among  the  glossy  leaves  of  the 
stronger  plants.  Another  common  plant,  growing  several 
feet  high,  was  Spiraa  argentea,  with  stiff,  thick  racemes  of 
small,  inconspicuous  but  very  fragrant  white  flowers.  A 
curious  little  fern  (Botrychium  obliquum)  was  growing  among 
the  geraniums.  Dr.  H.  Christ,  of  Basle,  wrote  of  our  speci- 
men of  this  fern,  "that  it  does  not  differ  in  any  respect  from 
those  from  the  north  of  the  United  States  and  that  this 
species  plays  in  Costa  Rica  the  role  of  a  glacial  relict  ("reli- 
quat  glaciaire"). 

At  the  very  summit  nothing  grew — probably  the  wind 
was  too  strong.  It  took  us  a  long  time  to  reach  this  point 
as  the  trailing  in  the  cinders  is  slow  and  tiresome,  but  at  last 
we  turned  down  into  the  crater  itself.     Looking  north  from 
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the  summit  we  saw  the  blue-green  expanse  of  the  forest- 
covered  plains  of  Santa  Clara  with  the  silver  line  of  the  Rio 
Sucio  winding  towards  the  Sarapiqui.  The  Atlantic  Ocean 
we  could  not  see  at  any  time  and  now  the  clouds  in  the  val- 
leys cut  off  any  view  of  the  Pacific.  We  were  less  fortunate 
than  Stephens  in  early  February,  1840,  or  Hoffmann,  on 
May  7,  1855,  who  record  having  seen  both  oceans  from 
this  volcano.  Clouds  were  gathering  near  Irazu  even 
before  we  made  the  summit,  faint  thin  wisps  of  stratus 
clouds  that  were  not  promising.  We  rode  over  a  wall 
some  four  hundred  feet  high,  down  into  the  largest  crater 
and  dismounting  there  at  8.45,  tethered  the  horses  to  a 
bush. 

The  floor  of  this  crater  is  almost  perfectly  level,  of  fine 
ash  and  cinders  strewn  with  huge  boulders  and  in  it  were 
growing  a  few  bushes,  a  pale  yellow  Gnaphalium  (C.  attenu- 
atum)  and  many  plants  and  patches  of  the  showy  Casiil- 
leja  irasuensis,  its  red  leaves  and  flowers  looking  even 
brighter  against  the  gray  cinders.  The  cinders  and  small 
stones  were  to  a  great  extent  covered  with  a  gray,  thick 
powdery  lichen,  which  gave  a  strange  and  deceptive  appear- 
ance of  softness  to  the  crater  floor;  there  was  also  a  quantity 
of  Ckionolana  lavandulacea,  a  low,  much-branching  Com- 
posite plant  with  gray  scale-like  leaves  and  an  immense  root 
system.  In  a  few  spots  we  saw  a  small  Alpine  saxifrage. 
There  were  many  patches  of  the  huge  Gunnera  insignis  es- 
tablished especially  on  the  walls  of  the  steep-sided  secon- 
dary craters.  The  red-veined,  roughly  circular  leaves  of 
this  plant  measured  over  a  yard  across  and  were  borne  on 
thick  stout  petioles  two  to  three  feet  long.  The  stem,  ribs, 
and  to  some  extent  the  whole  surface  were  covered  with 
short,  sharp,  recurved  spines.  The  inflorescence  was  a 
showy,  crowded  spike  of  little  red  flowers,  eighteen  inches 
long.    Although  the  conditions  were  highly  unfavorable,  we 
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photographed  a  leaf  and  flower  stalk  in  the  crater,  as  they 
were  much  too  big  to  carry  down  to  Cartago. 

There  were  several  kinds  of  birds  flying  in  and  around  the 
crater.  Insects  were  present,  in  small  numbers;  we  saw  a 
green  lace-wing  fly,  a  few  small  Diptera,  one  large  fly,  a 
small  fly  or  two  and  one  or  two  specimens  of  a  small  species 
of  may-fly.  In  the  mists  of  the  crater  on  July  15,  P.  saw  a 
few  moths  of  fair  size  but  was  unable  to  catch  one,  for  they 
were  speedily  swept  out  of  sight  by  the  wind.  Their  wings 
seemed  to  be  of  a  dark  color  with  a  pale  patch  on  the  middle 
of  the  front  pair. 

The  stratus  clouds  that  promised  so  badly  were  unfor- 
tunately true  to  their  promise.  Shortly  after  nine  o'clock 
the  crater  began  to  fill  with  mist  which  blew  in  from  the 
east.  It  lifted  three  or  four  times,  so  that  we  were  able  to 
secure  some  photographs  in  spite  of  the  moisture  on  the 
lens,  but  each  time  returned  as  a  denser  cloud,  cutting  off 
the  view  of  the  craters  completely  and  rendering  any  cir- 
cuit of  them  quite  useless.  We  knew  by  this  time  that  after 
the  summit  was  once  thoroughly  cloud-capped  it  was  al- 
most certain  to  remain  so  for  the  rest  of  that  day,  and  so 
with  great  reluctance,  we  started  on  the  return  journey 
about  eleven.  Before  we  were  halfway  across  the  cinders 
actual  rain  commenced  and  was  soon  very  heavy,  continu- 
ing so  until  we  were  far  below  the  forest.  The  clouds  were 
low,  and  the  dead  trees  and  gray  cinders  looked  pale  and 
misty  but  we  had  no  difficulty  in  retracing  our  path,  and  ab- 
sence of  wind  made  the  low  temperatures  not  uncomfort- 
able. If  the  forest  had  looked  unreal  in  the  bright  sunlight 
it  was  positively  unearthly  in  the  gray  clouds,  the  lichen- 
covered  trunks  standing  up  like  the  ghosts  of  trees.  The 
rain  made  the  trails  very  slippery,  in  places  really  danger- 
ous, and  all  of  us — horses  and  riders — were  thankful  when 
we  passed  into  the  clearer,  wider  high  road. 
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The  rain  stopping  for  a  short  time,  we  turned  aside  at  a 
branch  road  1400  feet  above  Tierra  Blanca,  where  there  is 
a  little  stream,  and  watered  and  fed  the  horses  and  refreshed 
ourselves.  But  all  the  rest  of  the  way  down  there  was  a 
steady  and  exceedingly  hard  downpour,  and  although  we 
followed  the  longer  milk  road  to  avoid  the  Tierra  Blanca 
hills,  the  road  was  steep  and  so  slippery  with  the  rain  that 
even  our  surefooted  little  horses  could  do  no  more  than 
crawl.  It  was  consequently  a  long  and  tiresome  ride  down 
to  Cartago,  but  we  managed  to  keep  the  cameras  and  plates 
dry  and  in  spite  of  the  rain  we  were  glad  we  had  made  one 
ascent  in  the  wet  season. 

Our  next  visit  to  the  volcano  was  in  the  dry  season,  when 
we  carried  a  tent  and  camped  two  days  in  the  crater  itself, 
and  in  spite  of  some  unfavorable  weather  were  able  to  make 
a  much  more  complete  examination  of  the  volcano.  Leaving 
Cartago  in  the  morning  of  March  31,  with  a  guide  and  a 
packhorse,  we  rode  directly  up  to  the  crater,  only  pausing 
in  Tierra  Blanca  a  few  minutes  to  speak  with  our  friend 
Senora  Brenes.  In  great  contrast  to  our  previous  visits  to 
the  top  of  Irazu  in  July  and  in  September  was  the  dryness 
of  the  road  for  the  whole  distance,  even  through  the  forest. 
This  made  our  ride  easier,  speedier  and  more  agreeable. 
In  the  forest,  we  were  sorry  to  see  that  a  number  of  large 
oaks  by  the  roadside  had  been  felled  or  burned  since  our  last 
visit,  a  destruction  which  has  doubtless  been  in  progress 
for  many  years. 

About  halfway  in  the  forest  we  turned  aside  to  fill  our 
water  cans  at  a  small  and  beautiful  spring  known  as  Chicoa. 
Its  altitude  is  probably  near  9700  feet  and  it  is  the  nearest 
water  to  the  crater,  distant  three  or  four  miles. 

Not  until  we  were  about  to  begin  the  descent  into  the  cra- 
ter did  the  first  clouds  roll  over  us,  producing  intermittent 
mist  and  rain.    We  selected  a  level  spot,  on  the  floor  of  the 
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great  crater  near  its  eastern  edge,  for  our  tent,  where  it  would 
be  protected  by  low  trees  and  bushes  from  the  prevailing 
easterly  and  north-easterly  winds.  At  this  place  there  is  a 
wide  stretch  of  smooth,  bare,  black  volcanic  sand  bordered 
with  gray  and  reddish  mosses  on  the  edge  toward  the  inner 
slope  of  the  crater  wall.  We  pitched  the  tent  where  sand  and 
moss  met  and  had  no  reason  at  any  time  to  regret  our  choice 
of  a  location.  The  altitude  here  was  about  10,890  feet. 
The  tent  went  up  readily,  all  three  taking  part  in  its  erection. 
As  soon  as  it  was  up  all  things  brought  with  us  were  placed 
inside,  including  the  saddles  of  our  two  horses  and  of  the 
packhorse;  these  formed  an  unexpected  but  welcome  addi- 
tion to  our  "furniture"  while  the  saddle  cloths  served  as 
pillow  and  foot-coverings  at  night.  The  guide  then  mounted 
his  horse  and  started  on  his  return  to  Cartago,  driving  the 
other  three  horses  before  him.  So  at  two  o'clock  in  the 
afternoon  we  two  were  sitting  in  the  tent  eating  our  mid- 
day meal,  alone  in  the  great  crater,  six  or  seven  miles  from  the 
nearest  human  habitation. 

It  rained  or  misted  at  intervals,  while  we  arranged  things 
in  our  tent,  and  gathered  firewood,  stacking  it  inside  in  the 
hope  that  it  might  dry  a  little.  While  doing  so  we  noticed 
various  kinds  of  footprints  in  the  sand  near  the  tent,  chiefly 
of  four-footed  creatures.  There  were  small  prints  in  groups 
of  fours  of  a  size  suggestive  of  skunks  and  larger  ones  which 
were  probably  made  by  a  big  cat  such  as  a  puma,  but  al- 
though we  especially  feared  the  visits  of  skunks  we  were  not 
troubled  by  any  sort  of  animal  at  any  time  during  our  stay, 
nor  did  we  see  any  quadrupeds  even  when  we  went  out  of 
the  tent  in  the  night.  Some  small  noises  we  heard  but  they 
soon  passed  into  the  stillness  that  reigned  whenever  the  wind 
ceased  blowing  in  the  trees  above  us. 

Shortly  after  five  the  clouds  cleared  away  and  we  went 
to  the  edge  of  the  large  daughter-crater  north  of  our  tent  to 
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look  down  into  its  depths  at  its  own  daughter-craters  within. 
We  could  look  far  north  of  Irazu  also  and  see  the  windings 
of  the  Rio  Sucio  through  the  forest  plain,  and  to  the  west 
parts  of  the  volcanoes  Barba  and  Poas  were  visible.  Our 
bed  was  made  by  laying  the  tentsack  and  newspapers  on  the 
soft  dry  moss,  upon  them  the  rubber  poncho,  on  that  an  old 
shawl,  then  ourselves  in  winter  clothing  and  rolled  up  in 
blankets,  two  each.  We  were  cold  at  times  during  the  night 
but  we  slept,  even  if  not  continuously. 

The  lightness  of  the  tent  astonished  us  even  before  the 
moon  rose,  and  at  times  when  the  stars  were  temporarily 
covered  with  clouds — at  all  times  during  the  nights  it  was 
almost  light  enough  to  read  our  watches.  The  tent  was 
fourteen  feet  long;  it  had  belonged  to  Mr.  Schaus  and  had 
been  especially  waterproofed  by  having  a  coat  of  lard,  paint 
and  linseed  oil  rubbed  into  it  and  then  while  still  moist 
treated  with  white  paint  and  it  proved  perfectly  water 
tight. 

At  five  the  next  morning  the  moon  and  stars  were  shining 
most  brilliantly  and  we  felt  that  one  of  the  reasons  for 
camping  up  here  was  fully  justified,  for  the  early  morning 
is  usually  the  clearest  part  of  the  whole  day.  We  took  a 
bite  and  set  off  at  once  westward  from  our  tent  across  the 
main  crater,  which  is  nearly  a  mile  in  diameter,  and  then 
climbed  up  a  ridge  of  ashes  and  cinders  to  the  summit  of  Ir- 
azu, which  our  aneroid  made  11,300  feet.  As  we  climbed 
a  very  strong  wind  blew  from  the  east,  but  from  time  to 
rime  we  passed  a  low  tree  or  small  shrub  and  although  the 
branches  and  foliage  of  these  were  not  dense  they  afforded 
an  astonishing  amount  of  shelter  from  the  cold  wind.  On 
reaching  the  summit  we  saw  a  thick  layer  of  cloud  all  around 
the  mountain  several  thousand  feet  lower  down,  blotting 
out  Cartago,  San  Jose  and  the  other  towns.  Only  the  ex- 
treme upper  tips  of  Barba  and  Poas  (which  are  9524  and 
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8786  feet  high,  respectively)  were  above  the  clouds  and  the 
same  was  true  of  the  highest  peaks  which  we  could  see  to 
the  south,  including  presumably  the  highest  mountains  of 
all  Costa  Rica.  To  the  northeast  Turrialba  stood  up  splen- 
didly and  was  about  as  much  free  from  cloud  as  Irazu — 
Turrialba  being  11,224  ^eet  h'gh  (Pittier).  Westwardly  we 
could  look  down  the  valley  of  the  Rio  Grande  de  Tarcoles, 
which  was  not  cloud-obscured  until  near  its  mouth,  but  to 
the  north  we  saw  only  great  masses  of  white  clouds,  beauti- 
ful to  look  upon  as  the  rising  sun  shone  on  them.  As 
there  Beemed  no  reason  for  thinking  that  the  cloud  masses 
below  us  would  clear  away  we  left  the  summit  at  6.30 
and  returned  to  the  tent  for  some  breakfast.  About  eight 
o'clock  we  set  out  to  make  the  round  of  the  daughter- 
craters. 

The  volcano  proper  of  Irazu  consists  of  a  large  incomplete 
crater,  here  called  the  mother-crater  (I  of  the  sketch-plan) 
which  has  a  diameter  of  the  greater  part  of  a  mile.  Within 
this  are  two  daughter-craters  whose  combined  east-west 
diameters  are  nearly  as  great  as  that  of  the  mother-crater 
but  whose  north-south  diameters  are  less,  so  that  on  the 
south  side  a  considerable  area  of  the  floor  of  the  mother- 
crater  is  left  between  its  south  wall  and  the  south  rims  of 
the  daughter-craters.  The  southern  rim  or  wall  of  the 
mother-crater  is  of  unequal  height  from  point  to  point,  one 
of  these  peaks  being  the  highest  part  of  all  Irazu,  while 
there  is  another  high  point  at  the  eastern  side  of  this  mother 
rim.  The  two  daughter-craters  are  in  plan  somewhat  the 
shape  of  a  figure  eight,  the  smaller  loop  or  crater  being  east, 
the  larger  west.  The  smaller  eastern  crater  (II  of  the  sketch) 
contains  no  secondary  or  "granddaughter"  craters,  the 
larger  western  daughter-crater  (III)  contains  eight  distinct 
granddaughter  craters  (A-J  of  same  sketch)  but  two  of  these 
latter  (D  and  E)  might  be  called  twins.    These  eight  grand- 
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daughter  craters  are  of  different  depths;  thus  the  floors  of 
J  and  A  appeared  to  us  higher  than  those  of  all  the  others, 
while  G  and  H  seemed  the  deepest. 


Sketch-  Plan  op  the  Ckateks  op  Ikazu,  April  2,  1910 

from  point  S  on  the  edge  of  the  rim  where  the  00 -shaped  "daughter- 
crater*"  meet.  T,  location  of  our  tent  on  the  floor  of  the  "  mother-crater," 
10,880  feet  above  sea-level. 

I,  "Mother-crater,"  II,  Eastern  "daughter-crater,"  III,  Western 
"daughter-crater,"  A-J,  "granddaughter  craters"  in  the  larger,  western 
da  u  g  h  te  r  -c  r  a  ter. 

Dotted  line  shows  our  route  of  April  i,  1910. 

or,  Bare  faces  of  vertical  rock  are  exposed  here. 

Ir,  Laminated  rock,  the  layers  more  or  less  horizontal.  A  piece  of  this 
rock  collected  in  April,  1910,  was  identified  as  tuff  from  a  hardened  mud- 
flow  of  the  volcanic  ash  (probably). 

Floor  of  mother-crater,  especially  in  its  eastern  part  near  T  of  fine 
black  sand,  and  on  this  floor  at  least  the  yellow  grass-like  plant  is  chiefly 
associated  with  fine  sand.  The  western  part  of  this  floor  consists  of 
coarser  cinders  interspersed  with  large  and  small  boulders  of  angular 
outline.    A  subcubical  block  about  3.5  centimeters  on  an  edge,  brought 
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from  this  place  July  15,  1909,  proved  to  be  porphyritic  basalt  lava  with 
small  plagioclase  phenocrysts,  while  other  fragments,  one  centimeter 
and  less  in  diameter,  from  the  same  place  and  date,  are  volcanic  lapilli 
of  scoriaceous  lavas,  basalt  and  pyroxene  andesite  apparently.  The 
Aretostapkylos,  lupine,  myrtle,  and  Ericad  are  more  partial  to  the  coarser 
parts  of  the  floor.  In  craters  G  and  H  there  are  bare  vertical  rock  faces, 
but  with  these  and  the  exceptions  noted  above  under  vr  and  It,  the  walls 
and  floors  of  the  craters  are  of  loose  cinders  of  varying  size. 

The  only  other  published  sketch-plan  of  the  craters  of  Irazu  of  whose 
existence  we  have  been  able  to  learn  is  that  of  Dr.  Karl  Sapper  (1901). 
As  may  be  seen  by  comparing  his  much  more  detailed  plan  with  ours,  the 
two  differ  considerably,  yet  are  sufficiently  alike  to  enable  one  to  iden- 
tify the  various  craters  represented.  No  doubt  Dr.  Sapper's  sketch  is 
more  accurate  than  ours,  in  spite  of  his  description  of  his  own  as  "eine 
approximative  Veranschaulichung."  We  have  left  our  sketch  as  it  was 
originally  drawn  except  that  we  have  changed  our  lettering  of  the  different 
craters  to  conform  with  his.  Dr.  Sapper  considers  granddaughter  crater  J 
to  be  really  a  part  of  the  floor  of  the  western  daughter-crater  (III),  grand- 
daughter crater  E  to  be  younger  than  D,  and  G  and  H  to  be  the  youngest 
of  the  granddaughters. 

Two  sections  through  the  craters  of  Irazu  have  been  published  by- 
Prof.  Tristan  in  his  1910  paper  on  the  volcano. 


Die 


We  add  a  list  of  approximate  altitudes  from  Dr.  Sapper's  paper,  ' 
audlichste  Vulkane  MitteUmeriltn  "  (1901). 

Altitude 

Designation             Diameter        Altitude  of  Rim  of  Bottom 

I  (Urkrater) IJOO                3414  and  less  3310 

II  (Ostkrater) 500X4OO            3230-3380  3185 

III  (dritter 800X700            3230-3320  3185 

Hauptkrater) 

A 3>7°  31<S° 

B 3160  3150 

C 3170  3160 

D <3lto  ]  enclosed  3150 

f  by  a  rim 

E 3'S°  j  316°  3140 

F <3I9°  318° 

G 3*00  3140 

H 3200  3140 
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Altitude 
Designation  Diameter        Altitude  of  Rim  of  Bottom. 

J 3I70  315° 

L 3160  <3i6o 

("knife  edge") 3330 

C  and  L  are  still  smaller  craters  not  shown  on  our  sketch-plan. 
All  dimensions  are  given  in  meters. 

The  course  which  we  followed  is  shown  by  the  dotted  line 
on  the  sketch-plan.  From  time  to  time  the  mist  blew  in  so 
heavily  as  to  blot  out  everything  from  view.  At  such  times 
we  sat  down  in  the  lee  of  a  bush,  covered  ourselves  and  es- 
pecially the  cameras  with  the  poncho  and  waited,  some- 
times half  an  hour,  until  the  mist  cleared  away  and  then 
resumed  our  walk.  In  spite  of  these  drawbacks  we  were 
able  to  get  some  photographs  while  making  this  circuit. 
All  of  the  craters,  mother,  daughters  and  granddaughters, 
have  more  or  less  vegetation  on  their  walls,  floors  or  both. 
A  plant  looking  like  marsh  grass,  growing  in  tufts,  is  char- 
acteristic of  the  crater  floors  and  the  dead  yellowish  stems 
gave  a  sulphurous  appearance  to  them  when  seen  from  a 
distance;  some  of  this  grass  too  has  a  decidedly  salty  odor, 
which  increases  the  superficial  resemblance  to  a  salt  marsh. 

Several  species  of  birds  were  not  uncommon  in  the  craters 
— a  thrush  not  unlike  a  robin,  some  small  sweet  songsters 
and  humming-birds.  Little  gray  spiders  (Pardosa  sp.)  ran 
over  the  ground,  a  handsome  red  and  yellow  bumble  bee, 
apparently  of  the  same  species  (Bombus  epkippiatus)  as 
occurs  also  around  Tierra  Blanca,  occasionally  flew  by, 
small  gray  moths  and  flesh  flies  were  abundant.  We  stopped 
to  photograph  a  group  of  beautiful  Bromeliads  growing 
on  the  ground  beneath  the  branches  of  small  trees  and  now 
in  flower;  the  inflorescence  was  red  and  green,  the  leaves 
were  streaked  and  spotted  with  red.  On  pulling  one  of  these 
apart  we  found,  in  the  water  between  the  leaf-bases,  live 
mosquito  larvae  {Aedes  near  Ac.  aureostriatus)  and  other 
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dipterous  larva  (Chironomids  allied  to  Tanypus  and  Culi- 
coides),  a  weevil  (Anckonus  coarciatus)  previously  recorded 
only  from  Cerro  Zunil  in  Guatemala,  and  small  planarian 
worms  (probably  the  young  of  Rkynchodemus  bromelicola). 

The  northern  rim  of  crater  III  falls  away  on  the  north 
side  perfectly  vertically,  to  a  depth  of  one  hundred  and 
fifty  to  two  hundred  feet,  to  a  valley  filled  with  luxuriant 
vegetation.  So  sheer  is  the  precipice  and  so  narrow  is  the 
rim  that  it  is  difficult  to  see  how  the  wall  has  been  retained 
on  this  side. 

Crater  G  is  one  of  the  latest  of  these  vents  of  Irazu.  We 
saw  a  slight  quantity  of  steam  or  vapor  issue  from  it.  Its 
walls  are  very  steep  and  we  did  not  risk  a  fall  into  it  in  order 
to  see  the  deepest  part.  Some  sulphur  coats  part  of  its  walls 
and  floor,  as  is  the  case  with  the  north  wall  of  crater  II  also. 
Professor  Pittier  reported  sulphur  vapors  issuing  from  G  or 
H  in  1888,  but  both  Dr.  Sapper  and  Professor  Tristan  assert 
that  since  that  time  no  activity  has  been  observed  in  any  of 
the  craters.  Our  observation  just  mentioned,  of  steam  or 
vapor  issuing  from  G,  stands  in  contradiction  to  these 
statements. 

The  really  active  part  of  Irazu,  in  recent  years,  is  on  the 
north  slope  of  the  mountain,  at  an  elevation  of  about  9250 
feet,  outside  of  all  the  craters.  In  December,  1888,  and 
January,  1889,  Professor  Pittier  found  the  entire  slope  in 
activity  with  blue  clouds  of  sulphurous  smoke  and  hot  water 
flowing.  Dr.  Sapper,  on  February  28,  1889,  found  only  a 
few  fumaroles  but  no  hot  water  springs.  This  locality, 
termed  "boca  nueva"  or  "volcancillo"  by  the  Costa  Ricans, 
we  did  not  visit. 

We  returned  to  the  tent  level  by  climbing  the  trail  through 
the  cinders  on  the  inner  (eastern)  slope  of  the  western  rim 
of  daughter-crater  III.  This  western  rim  seems  to  belong 
to  both  daughter  and  mother-craters  or  else  the  western  rim 
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of  the  mother-crater  has  disappeared.  But  to  whichever  it 
belongs,  it  forms  a  very  narrow  sharp  ridge  several  hundred 
feet  high,  which  falls  away  steeply  both  to  east  and  west,  so 
that  it  fully  justifies  the  name  of  "knife-edge"  we  gave  it 
both  now  and  in  our  September  visit.  Ascending  this  trail 
and  walking  on  the  top  of  the  knife-edge  we  were  again  ex- 
posed to  the  strong  easterly  wind  which,  bringing  mist  and 
rain  once  more,  made  traveling  very  difficult  and  wet  us 
with  uncomfortable  thoroughness  before  we  reached  our 
tent  again,  about  1.30  P.  M. 

The  rain  and  mist  continued  all  afternoon  and  more  or 
less  all  night;  whenever  we  woke  we  heard  the  roaring  of  the 
wind  over  the  crater  top,  but  very  little  reached  us  in  our 
sheltered  nook.  It  was  dark  and  rainy  in  the  morning  and 
we  stayed  rolled  up  in  our  blankets,  as  the  wannest  place, 
until  nearly  seven  o'clock.  At  intervals  the  mist  lifted  a 
little,  occasionally  even  leaving  the  craters  quite  clear  for  a 
few  minutes.  We  employed  these  intervals  in  hunting  for 
beetles  under  stones  in  the  black  sand,  in  making  a  sketch 
of  the  various  craters  from  the  rim  we  visited  the  first  night 
and  in  gathering  plants  for  identification. 

The  beetles  found  proved  to  be  three  small  species  of 
Carabidse,  all  chiefly  black  in  color.  The  largest,  one-third 
of  an  inch  long,  Amara  costaricensis,  is  shining,  with  eight 
strise  on  each  elytron,  antenna?  and  legs  reddish-brown, 
the  tibiae  of  the  first  pair  each  with  two  distal  spines  which 
are  longer  and  stronger  than  those  on  the  other  legs.  An- 
ehomenus  10-punctatus,  one-quarter  of  an  inch  in  length, 
has  a  satin-like  luster  above  but  is  shining  below.  Its 
elytra  have  each  eight  strise  but  the  legs  are  black  except 
for  the  reddish-brown  coxae.  Bembidium  rogersi  was  the 
smallest  of  the  three,  one-sixth  of  an  inch  long,  shining,  also 
with  eight  strise  on  each  elytron  but  the  four  striae  of  each 
wing-cover  nearer  the  middle  line  of  the  body  are  more 
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strongly  marked  than  any  of  the  stria:  of  the  two  preceding 
species;  the  legs  and  the  first  antennal  joint  are  reddish- 
brown,  the  remainder  of  the  antenna;  darker. 

The  crater  was  almost  as  much  of  a  flower  garden  now  as 
in  September.  Immediately  about  the  tent  there  were  few 
plants  on  the  crater  floor  except  the  yellowish  grass-like 
plant,  which  was  ripened  into  a  sort  of  standing  hay,  some 
moss  and  the  gray-leaved  Chionolana  lavandtdaeea  so  com- 
mon over  the  whole  crater.  Its  pretty  white  flowers  were 
now  abundant.  On  the  slope  of  the  crater  wall  behind 
us  were  small  trees  and  bushes  of  Spireea  argentea,  not  now 
in  bloom,  also  many  young  and  medium-sized  bushes  of 
Arciostaphylos  Udifolia,  a  plant  with  stiff  leathery  leaves 
that  forms  the  greater  part  of  the  woody  vegetation  on  the 
cinders  both  inside  and  outside  the  crater  and  is  growing  up 
around  the  dead  trees  as  if  replacing  them.  The  dead  trees 
are  found  on  the  outside  of  the  cone  in  fine  sand  where  there- 
is  much  living  vegetation  and  in  coarse  cinders  where  there 
is  little;  they  are  as  common  on  the  inside  of  the  mother- 
crater  rim  where  they  are  half  buried  in  young  trees.  They 
are  of  uniform  height  (about  fifteen  feet)  and  shape,  very- 
widespread  for  their  height  and  with  stiff  gnarled  spray. 
It  looks  as  if  they  had  been  killed  all  at  once,  possibly  by- 
some  gaseous  eruption,  and  in  the  mist  their  bleached  skele- 
tons give  a  strange  and  ghostly  aspect  to  the  scene.  Among 
the  trees  and  bushes  on  the  inner  slope  were  many  plants  of 
Senecio  oerstedianus,  composites  with  loose  clusters  of  yellow 
flowers  and  large  coarse  entire  leaves  whitish  below. 

On  parts  of  the  crater  floor  more  distant  from  our  tent 
there  were  a  few  individuals  of  CastilUja  irasuensis  in  bloom 
and  many  young  plants  of  this  species  were  growing  up.  In 
September  they  were  flowering  abundantly.  Some  scat- 
tered Gnaphaliums  were  still  in  flower  now  also.  Where 
the  yellowish  grass  did  not  hold  sway  there  were  in  many 
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places  great  quantities  of  an  exceedingly  pretty  little  lupine 
(possibly  Lupinus  asckenbornit)  with  dark  blue  flowers  and 
a  compound  leaf  compressed  into  a  rosette  of  leaflets.  The 
younger  leaves  are  quite  reddish  and  having  a  velvety  "pile" 
they  gather  and  hold  the  mist  so  that  they  frequently  look 
as  if  strewn  with  jewels,  a  pretty  sight  when  the  sun  shines 
on  them.  The  plant  is  a  compact  little  hemisphere  about  a 
foot  across,  with  a  single  thick  taproot  bearing  numerous 
nodules.  We  saw  also  a  few  blossoms  of  a  yellow  Hyper- 
icum; it  was  mentioned  by  Oersted  as  resembling  H.  bratkys, 
having  brilliant  yellow  flowers,  and  as  being  often  covered 
with  black  fungus  (Scorias  robinsoni). 

On  some  of  the  slopes  of  the  lesser  craters,  in  little  pockets 
more  or  less  protected  from  the  wind,  we  found  veritable 
flower  gardens  containing  the  handsome  Bromeliad  already 
mentioned,  ferns  (Elaphoglossum  lingua,  E.  revolutum,  Poly- 
podium  ■moniliforme),  thickets  of  Pernettya  coriacea  with  its 
reddish  new  leaves  and  beautifully  delicate  little  pink  or 
white  bell-shaped  flowers;  the  yellow  S.  oerstedianus  and 
Myrtus  oerstedii.  One  such  garden  we  photographed  under 
its  canopy  of  dead  branches  thickly  covered  with  Usnea  and 
other  lichens.  In  some  of  these  gardens  we  found  a  plant, 
probably  a  Gaultkeria,  with  stiff  leathery  leaves  and  sprays 
three  to  four  inches  long  of  small  waxy  coral-red  blossoms. 
There  were  plants  of  Gunnera  iniignit  in  almost  all  parts  of 
the  crater  but,  except  in  the  green,  vertical-walled  valley 
north  of  the  craters,  their  huge  prickly  leaves  were  brown 
and  shrivelled  and  we  saw  none  in  flower. 

The  only  human  being  we  saw  in  the  crater  was  a  man 
who  rode  up  to  our  tent  the  first  morning  to  ask  if  we  had 
seen  any  cows.  We  had  not,  the  only  traces  of  cows  being 
old  ones,  and  he  rode  on  past  our  tent  to  the  east  and  along 
a  trail  that  ran  up  a  little  gorge  between  two  high  parts  of 
the  crater-rim,  through  a  green  and  leafy  part  of  the  crater. 
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So  far  as  we  could  see  from  the  tracks  in  the  sand — and  they 
lasted  surprisingly  long — he  did  not  return  past  our  tent. 
How  he  went  back  we  have  no  idea.  To  follow  that  trail 
was  one  of  the  things  we  were  eager  to  do,  at  least  far  enough 
to  see  into  what  sort  of  country  it  led.  Certainly  there 
must  be  some  green  and  attractive  pastures  or  the  cattle 
and  horses  would  not  wander  there  as  they  seem  to  do.  But 
for  us  this  trail  will  be  forever  shrouded  in  mystery,  for  we 
could  not  follow  it  through  the  thick  mist  nor  would  we 
have  been  able  to  see  anything  if  we  had  attempted  it. 

About  eleven  o'clock  we  were  pleased  to  hear  the  thump- 
ing of  hoofs  as  our  guide  and  horses  approached  the  tent — 
pleased  because  we  had  supplies  for  two  days  only  and  it 
was  impossible  not  to  speculate  on  the  uncomfortable  situ- 
ation we  should  be  in  if  for  any  reason  the  guide  did  not  re- 
turn. However,  he  came,  and  almost  on  time,  and  as  soon 
as  he  had  eaten  something  we  began  to  pack  up.  It  did 
not  take  long  to  saddle  our  riding  horses  and  arrange  the 
full  saddlebags  and  blanket  rolls.  Then  we  took  down  the 
cozy  little  tent,  stuffed  it  into  its  coffee  sack,  loaded  the 
packhorse  and  started  home.  During  most  of  this  per- 
formance it  rained  more  or  less  heavily.  P.  and  I  had  on 
raincoats  and  as  soon  as  the  tent  was  down — the  last  thing 
I  could  help  with — I  mounted  my  horse  so  that  my  poncho 
would  cover  the  saddlebags  containing  the  cameras  and 
plates.  The  guide  also  had  a  rubber  coat  which  he  did  not 
put  on  but  left  carefully  spread  out  over  his  saddle  to  keep 
that  dry.  He  worked  with  us  for  an  hour  in  the  hard  rain, 
frequently  remarking  "Mucha  agua";  then  he  rode  for  an 
hour  longer  through  the  mist  and  rain,  still  unprotected. 
Finally  he  shivered,  said  "Mucho  frio"  and  put  on  his  rain- 
coat! By  that  time  he  looked  well  drenched  and  we  were 
much  mystified  by  his  proceeding. 

From  the  level  crater  floor  we  first  climbed  steeply  up  the 
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southwestern  wall  of  the  mother-crater  and  then  followed  a 
long  zigzag  up  a  steep  cinder  slope  where  the  path  was 
simply  a  ledge  trampled  by  horses'  hoofs.  This  slope,  lying 
outside  the  crater,  was  the  north  side  of  a  ridge  running 
westward  from  the  summit  of  Irazu.  We  were  too  com- 
pletely shrouded  in  mist  to  see  what  lay  at  the  bottom  of 
this  slope — whether  it  really  had  a  bottom  or  continued 
down  directly  into  wooded  slopes.  As  we  rode  we  looked 
down  on  a  white  sea  of  clouds  some  hundreds  of  feet  below. 
There  is  little  vegetation  here;  the  cinders  are  coarse  and 
loose  with  some  larger  fragments,  so  that  the  horses  sink  to 
the  fetlocks  at  every  step.  We  now  climbed  over  the  crest 
of  this  ridge  and  down  on  the  outside  of  the  cinder  cone. 
We  soon  began  to  ride  over  somewhat  finer  and  harder 
cinders  and  as  we  descended  vegetation  grew  more  abun- 
dant. The  Spiraeas,  Myrtles  and  Arctostaphylos  were  not 
now  in  flower  here,  and  there  were  few  flowers  on  the  gera- 
niums,  but  Hypericums  and  a  white  composite  resembling 
Ageratum  were  blooming  freely. 

Owing  to  the  rain  the  trail  was  much  more  slippery  on  the 
way  down  than  it  had  been  on  the  ascent  but  even  with  the 
cloud  the  forest  was  lighter  than  in  September.  Then  the 
light  was  dim  and  mysterious  and  the  wonderful  gray-green 
trees  stood  up  like  ghosts  in  the  dark  green  gloom.  Now  it 
was  possible  to  see  long  distances  through  the  beautiful 
forest  glades.  Part  of  this  difference,  particularly  near 
the  trail  was  due  to  recent  cutting,  but  most  was  the  result 
of  the  oaks  being  in  a  transitional  state  between  new  and 
old  leaves.  Many  of  the  old  leaves  had  already  fallen  or 
else  were  dead  or  shrivelled  on  the  trees,  while  the  new  ones 
were  only  an  inch  or  so  long  and  a  beautiful  pink  above, 
whitish  below.  The  mature  leaves  are  dark  olive-green, 
stiff  and  leathery  and  about  four  inches  long.  We  noted 
only  one  Cavendiskia,  so  abundant  in  September,  but  Sipho- 
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campylus  regelii  was  still  flowering  freely.  There  were  num- 
bers of  a  pretty  plant  with  glossy  dark  green  leaves  and 
violet-blue  flowers  an  inch  and  a  half  long  (Cestrum  ira- 
uunse).  Here  and  there,  a  small  delicate  composite  with 
pretty  feathery  leaves,  Bidens  irazuensis,  lifted  its  single 
terminal  flower  head,  resembling  a  yellow  (and  yellow- 
centered)  daisy.  Beginning  above  the  forest  and  continuing 
to  several  hundred  feet  below  it,  were  draperies  of  Bomarea, 
a  vine  (one  of  the  Amaryllidacex)  with  pendent  clusters  of 
beautiful  dark  red  flowers.  A  few  weeks  earlier  we  saw  these 
vines  in  the  forest  near  the  Orosi  falls,  where  the  flowers  had 
the  inner  sides  of  petals  and  sepals  richly  blotched  with  black, 
while  those  we  examined  on  Irazii  showed  only  clear  red. 
In  clearings  in  the  lower  part  of  the  forest  and  on  roadsides 
below  it  were  clumps  of  a  truly  magnificent  composite, 
Senecto  multivtnius,  which  reminded  us  of  our  own  golden- 
rods.  It  grows  eight  or  ten  feet  high,  and  bears  a  golden- 
yellow  mass  of  flowers  more  than  a  foot  across — the  indi- 
vidual heads  are  small  but  the  aggregate  is  immense — which 
have  a  sweet  and  delicate  perfume. 

When  we  were  some  miles  below  the  forest  the  rain  ceased, 
the  mists  gradually  lifted  and  the  roads  from  this  level  down 
to  Cartago  were  much  drier.  Above  Tierra  Blanca,  as  we 
were  jogging  along  a  piece  of  road  with  high  banks  of  clay, 
washed  by  rains  and  cut  by  road  menders  into  irregular 
pockets  and  gullies,  our  guide,  who  had  been  watching  the 
banks  carefully,  suddenly  pulled  up,  put  his  horse  half  up  the 
bank  and  began  to  dig  in  the  friable  soil  with  his  fingers. 
In  a  minute  or  two  he  loosened  a  curious  little  object  of  red 
pottery — a  flattened  ball  about  two  inches  in  diameter  with 
a  ring-like  handle  on  one  side.  The  ball  is  hollow,  con- 
taining some  small  hard  objects  which  rattle  when  it  is 
shaken,  and  on  the  flatter  side  opposite  the  handle  is  a 
number  of  irregular  little  holes  such  as  might  have  been 
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made  with  a  pointed  stick  when  the  clay  was  soft.  Our 
guide,  who  was  used  to  looking  for  buried  pottery,  noticed 
the  rounded  end  sticking  out  of  the  bank.  Of  course  we  have 
no  clue  to  its  age;  although  the  use  made  of  it  cannot  be 
certainly  stated  it  is  probably  a  ceremonial  rattle.  The 
guide  presented  it  to  me  and  it  forms  an  interesting  little 
souvenir  of  our  volcano  trip,  as  well  as  an  Indian  relic  of 
whose  genuineness  we  need  have  no  doubt. 
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CHAPTER  VIII 

LOWER   NEIGHBORS   OF  CARTAGO 

Cartago  lies  near  the  northwest  corner  of  the  valley 
of  Guarco.  West  and  north  of  the  town  where  the  land 
rises  rapidly  into  the  flanks  of  Carpintera  and  Irazu,  it  was 
devoted  to  maize  or  potatoes,  or  to  pastures  in  which  great 
numbers  of  cattle  were  raised.  In  other  directions  the  (down- 
ward) slope  is  more  gradual  and  although  there  were  large 
pastures  below  the  town  much  of  the  lower  land  was  occupied 
by  coffee.  The  valley  drains  into  the  Agua  Caliente  River 
which  flows  eastward  close  to  the  hills  forming  the  southern 
wall.  The  attractive  little  village  of  Conception  de  Cartago 
lay  about  a  mile  south  southwest  of  Cartago.  Its  plaza 
was  a  triangular  grassy  open  space  bounded  on  the  east 
by  the  road  from  Cartago  to  San  Isidro  del  Tejar,  on  the  west 
by  the  road  to  Tobosi,  these  two  roads  diverging  at  Concep- 
tion. The  yellow-plastered  church  of  Concepcion  de  Cartago 
was  particularly  neat  and  pretty,  one  of  its  two  towers  hav- 
ing a  good  clock,  while  the  priest's  house  next  to  the  church 
had  a  well-tended  flower  garden.  Throughout  Costa  Rica 
the  effort  was  made  to  have  the  public  schoolhouse  the  best 
building  in  each  little  hamlet  or  village  and  here  in  Concep- 
cion de  Cartago  it  was  exceptionally  attractive,  well  built 
of  adobe  and  plaster,  neatly  painted  and  in  good  repair. 
We  rode  and  walked  around  this  plaza  often,  on  our  way 
to  the  more  distant  villages  of  San  Isidro  and  Tobosi,  always 
with  pleasure. 

San  Isidro  del  Tejar  lay  at  the  extreme  south  edge  of  the 
valley  on  the  Tejar  River,  one  of  the  many  tributaries  of 


3,g,t,zcd  by  Google 


LOWER  NEIGHBORS  OF  CARTAGO  143 

the  Agua  Caliente,  and  was  some  four  miles  from  Cartago 
The  San  Isidro  road  had  the  valuable  peculiarity  of  being 
sandy  (most  of  the  others  near  Cartago  being  of  clay)  and 
consequently  remained  in  good  condition  when  the  clay 
roads  were  sometimes  girth-deep  in  mud.  In  some  of  the 
fields  bordering  this  road — locally  known  to  the  foreign 
residents  as  the  "Beehive"  road — were  depressions  filled 
with  rich  little  pools  of  water  throughout  the  rainy  season 
and  which  furnished  us  a  number  of  larvae  and  exuviae.  In 
September  we  particularly  noted  the  abundance  of  a  legu- 
minous plant  with  yellow  flowers  and  curious  appressed 
stipules — Zornia  dipkylla — and  a  pretty  Hypericum  (H. 
fastigiatum)  in  these  wet  spots.  San  Isidro  itself  was  but 
a  tiny  hamlet,  but  its  surroundings  were  charming.  The 
hills  of  the  south  side  of  the  valley  were  close  to  the  Tejar 
and  after  fording  the  stream  the  road  climbed  at  once  and 
forked  into  two  branches.  The  left  fork  descended  after  a 
few  miles  to  the  river  level,  reforded  the  Tejar  and  led  back 
again,  through  wide  grassy  lanes  bordered  with  rivulets 
that  proved  good  collecting  ground,  to  Concepcion  de  Car- 
tago.   The  right  fork  led  directly  into  the  hills. 

Tobosi,  another  small  village,  lies  in  the  extreme  south- 
west corner  of  the  valley  where  the  hills  close  in  on  all  sides 
except  the  east.  On  one  side  of  the  road  thither  a  laguna 
(at  times  only  a  swampy  place)  furnished  us  another  collect- 
ing ground.  While  walking  to  Tobosi  on  June  20,  1909, 
P.  saw  one  of  those  flights  or  migrations  of  butterflies  so 
frequently  observed  in  tropical  America. 

I  had  already  noticed  the  great  abundance  of  a  certain 
butterfly  {Timetes  chiton)  of  about  two  inches  wing-spread, 
having  on  the  upper  sides  of  the  wings  alternate  stripes  of 
dark  and  light  brown  parallel  to  the  body.  The  light  brown 
is  replaced  on  the  under  side  by  silvery-white,  pale  violet 
and  light  rusty-red.    Each  hind  wing  has  two  tails  on  its 
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hind  edge,  an  outer,  one-half  to  five-eighths  inch  long,  an 
inner  one-eighth  inch.  I  had  often  seen  the  species  before 
but  it  was  not  until  I  reached  this  laguna  about  noon  that  I 
appreciated  that  numbers  of  this  butterfly  were  traveling 
all  in  the  same  direction.  I  was  in  a  grassy  lane  about  forty 
feet  wide,  so  I  sat  down  to  count  the  individuals  which  should 
pass  where  I  was,  within  this  lane  only,  in  a  given  time. 
Between  12.07  and  12.12, 1  counted  one  hundred  and  forty- 
four  and  I  may  easily  have  missed  some.  They  came,  not 
continuously  and  at  regular  intervals  but  singly  or  in  groups 
of  two,  three,  four,  five,  six,  or  almost  any  number  up  to 
fifteen.  They  flew  along  at  varying  distances  above  the 
ground,  but  all  in  the  same  direction — generally  eastward — 
and  against  the  wind,  which,  when  it  blew  a  little  stronger 
now  and  then,  gave  them  much  trouble  to  beat  against. 
They  did  not  stop  to  visit  flowers  or  gather  any  other  kind 
of  food  but  continued  unceasingly  their  undulating  flight 
to  the  east.  A  few  individuals  of  other  species,  as  a  bright 
Orange  Callidryas  or  ally  of  Callidryas,  seemed  to  accompany 
the  migrating  species  occasionally.  To  be  able  to  identify 
the  species  in  the  future,  I  caught  three  specimens,  but  the 
first  two  had  badly  battered  wings  and  I  released  them. 
When  set  free  they  seemed  disconcerted  and  started  off 
in  new  directions  but  within  a  minute  or  two  changed  their 
flight  to  eastward.  The  condition  of  their  wings  implies 
that  the  insects  had  not  recently  transformed  from  the 
chrysalid  state.  As  the  butterflies  flew  toward  me,  when 
I  faced  westward,  it  was  impossible  to  foretell  the  exact 
path  which  would  be  taken  by  any  one  individual,  so  great 
was  the  lateral  undulation  in  flight. 

When  I  left  the  spot  where  I  had  made  the  count,  an  hour 
and  a  half  later,  there  seemed  to  be  no  decrease  in  the  num- 
ber of  the  flying  butterflies,  so  that  4320  of  them  must  have 
passed  through  that  narrow  lane  while  I  was  in  its  neighbor- 
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hood.  As  I  walked  back  to  Cartago,  every  now  and  then, 
looking  over  wide  open  fields,  I  could  see  the  same  species  in 
apparently  equal  numbers  flying  toward  the  east,  none 
returning.  How  wide  the  area  of  flight  was  I  do  not  know, 
but  it  was  certainly  not  less  than  half  a  mile  and  may  have 
been  much  more,  as  I  have  no  reason  to  think  that  the  narrow 
lane  was  specially  favored  by  them.  Half  a  mile  and  the 
count  I  made  would  give  285,120  butterflies  for  the  hour  and 
a  half  during  which  I  specially  noticed  them,  and  they  were 
flying  both  before  and  after  this  time,  for  my  route  back 
to  Cartago  led  across  their  path  to  some  extent,  until  I 
reached  coffee  plantations  surrounded  by  high  hedges  so 
that  further  observation  was  impossible. 

On  June  23  we  went  to  Juan  Vinas  and  almost  every  day 
that  we  were  there  we  saw  large  numbers  of  the  same  species 
of  butterfly.  On  June  30  they  were  particularly  numerous 
between  II  A.  M.  and  2  P.  M.  although  not  confined  to 
those  hours.  At  Juan  Virias  also  they  flew  eastward  against 
a  wind  (which  was  strong  enough  at  times  to  give  the  butter- 
flies much  difficulty  to  make  their  way  against  it)  and  went 
on  without  stopping  for  flowers  or  other  objects  on  the  way. 
At  times  they  were  so  numerous  that  they  resembled  brown 
autumn  leaves  swept  along  by  wind.  By  actual  count  394 
of  this  one  species  passed  an  imaginary  line  between  our 
cabin  and  the  railroad  station  during  the  five  minutes  be- 
tween 12.30  and  12.35  P.  M.,  the  distance  between  these 
two  points  being  about  one  hundred  feet.  This  means  14,184 
butterflies  for  the  three  hours  alone,  within  this  one  hundred 
feet,  as  we  have  no  data  on  the  total  area  over  which  the 
insects  were  flying.  We  have  already  mentioned,  page  105, 
seeing  this  same  species  in  migration  at  Tierra  Blanca  on 
July  10. 

On  most  of  the  roads  leading  southward  from  Cartago 
we  saw  many  brickyards.    The  clay  was  mixed  in  a  circular 
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pit  some  ten  feet  across  and  one  to  two  feet  deep.  The  actual 
mixing  was  done  by  two  horses  (occasionally  oxen)  which 
walked  round  and  round  in  the  pasty,  sticky  mass  of  mud 
and  water,  trampling  it  until  it  reached  the  proper  consist- 
ency. The  beasts  were  tied  together,  the  second  to  the  tail 
of  the  first,  and  led  by  the  brickmakcr.  In  addition  to  mak- 
ing the  square  flat  tiles  used  as  paving  bricks,  the  long 
curved  roofing  tiles,  the  oltas  and  smaller  pots  for  domestic 
purposes,  there  was  a  thriving  industry  (so  we  were  told) 
in  the  manufacture  of  "antique"  pottery  to  be  sold  later 
to  tourists  as  relics  from  Indian  graves.  Here  and  there 
was  a  square  brick  oven,  eight  feet  high  and  five  feet  on  a 
side,  for  burning  the  tiles.  These  ovens  were  usually  under 
sheds. 

In  the  southwestern  part  of  the  valley  little  coffee  was 
grown,  most  of  the  land  being  in  large  pastures  where  horses 
and  more  particularly  cattle  were  raised.  Many  of  these 
fields  were  badly  infested  with  ticks.  These  creatures  have 
the  habit  of  resting  on  grass,  leaves  or  twigs  with  the  first 
pair  of  legs  extended  (there  are  three  pairs  in  the  young, 
four  pairs  in  the  adult)  ready  to  grapple  any  rough  surface 
that  brushes  the  plant.  In  this  way  they  get  upon  their 
normal  hosts,  the  cattle  grazing  in  the  field,  and  they  can 
equally  well  attach  themselves  to  human  beings.  On  one 
occasion  in  May  after  walking  through  a  field  where  cattle 
often  grazed,  A.  looking  down  on  her  khaki  skirt  and  canvas 
leggings  found  hundreds  of  the  young  of  a  species  of  tick 
(probably  Amblyomma  cajennense)  crawling  over  them.  By 
scraping  the  ticks  off  at  once  with  a  knife  and  later  bathing 
with  carbolic  soap  disagreeable  consequences  were  avoided. 
But  no  one  who  has  not  lived  in  the  tropics  can  fully  appre- 
ciate what  a  pest  the  ticks  may  be  and  the  precautions  we 
took  against  them,  such  as  always  wearing  high  shoes  and 
never  going  out  into  the  fields  without  leggings,  were  fully 
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justified  by  the  resulting  freedom  from  annoyance.  How 
abundant  the  adult  ticks  may  be  on  cattle  is  shown  by  our 
count  of  ninety  on  one  side  only  of  one  01  in  a  Cartago  street 
on  July  1 1 ;  many  were  as  big  as  marrowfat  peas,  gorged  and 
swollen  with  blood,  and  dark  brown  in  color.  A  fair-sized 
black  bird,  the  "tijo-tijo,"  " garrapatero "  or  "zopilotillo" 
(Crotopkaga  sulctrostris)  is  frequently  seen  about  cattle  in 
pastures.  It  has  a  stout  bill,  with  which  it  picks  off  and  de- 
vours the  ticks  ("garrapatas")  infesting  these  animals.  It 
is  a  member  of  the  cuckoo  family. 

In  genera)  Costa  Rican  cattle  were  amiable  and  rarely 
resented  the  intrusion  of  two  foreigners  with  insect  nets  into 
their  fields.  But  a  few  days  after  our  settling  in  Cartago, 
as  A.  was  walking  alone  on  the  Beehive  road,  a  man  suddenly 
clutched  her  by  the  arm  and  with  much  Spanish  and  excited 
gesticulation  led  her  to  a  gate  in  the  wall  of  an  exceed- 
ingly dirty  little  yard.  An  old  woman,  toothless,  combless 
and  dirty,  hurried  down  to  the  gate  and  added  her  ex- 
citement to  his.  I  looked  in  bewilderment  from  one  to 
another,  for  my  Spanish  was  unequal  to  this  sudden  demand 
upon  it.  Evidently  >I  was  desired  to  go  into  the  yard,  but 
why?  The  sky  was  clear,  the  road  looked  as  usual,  no  more 
people  seemed  to  be  out,  what  could  be  wrong?  Meanwhile 
the  woman  lowered  the  bars  and  the  man  almost  pushed  me 
over  and  the  bars  were  up  again  before  an  English  voice 
said  "bad  cattle  coming."  And  in  another  minute  they 
came,  half  a  dozen  huge  bulls  which  objected  to  my  um- 
brella even  across  the  fence  so  that  I  retreated  to  the  house 
and  closed  the  offending  sunshade.  A  very  small  dog  at 
once  leaped  over  the  lowest  bar  and  challenged  the  threaten- 
ing bull  (which  could  have  taken  him  in  like  a  pill  if  he  had 
so  desired)  and  the  monster  moved  on.  Some  men  with 
coils  of  rope  were  driving  the  beasts,  while  others  walked 
ahead  to  warn  unsuspecting  travelers  like  myself  and  two 
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horsemen,  who  flattened  themselves  ignominiously  against 
an  angle  of  the  fence  opposite  to  me  to  allow  the  cattle  to 
pass. 

About  two  and  a  half  miles  south  of  Cartago  and  three 
hundred  feet  lower,  lay  the  straggling  little  village  of  Agua 
Caliente,  on  the  north  side  of  the  Agua  Caliente  River.  The 
church  had  but  a  single  tower  and  the  two  bells,  large  and 
small,  hung  not  in  this  tower  but  over  a  wooden  platform 
built  between  two  trees  by  the  side  of  the  church.  Much 
coffee  was  grown  in  the  neighborhood  of  Agua  Caliente  and 
there  were  also  numbers  of  clay-pits  and  ovens  for  burning 
the  tiles. 

Across  the  river,  quite  close  to  its  south  or  right  bank, 
were  the  hot  springs  that  gave  the  place  its  name.  A  large 
wooden  bath  house  had  been  built  over  them,  equipped  with 
seven  or  eight  enamet-lined  tubs  piped  for  hot  and  cold 
water,  and  at  one  time  the  whole  place  had  evidently  been 
well  fitted  up.  When  we  knew  it,  however,  the  establish- 
ment had  been  much  neglected,  cold  water  pipes  were  out 
of  commission,  the  tubs  chipped,  the  window  glass  broken 
and  furniture  of  the  scantiest.  Nevertheless  there  was  a 
caretaker  of  a  sort  and  many  people,  both  Costa  Ricans  and 
foreigners,  resorted  to  Agua  Caliente  for  the  hot  baths,  the 
water  having  the  reputation  of  possessing  great  remedial 
powers.  As  we  saw  it,  the  water  was  very  brown  and  was 
usually  extremely  hot,  and  in  the  absence  of  cold  water  to  mix 
with  it  the  bather  had  either  to  parboil  himself  or  wait  until 
the  bath  cooled  down  to  a  bearable  temperature,  which  con- 
sumed much  time.  Consequently  we  did  not  bathe  here 
often. 

The  water  of  this  spring,  or  Hervidero  de  Agua  Caliente, 
was  analyzed  by  Luciano  Piatt  and  a  report  presented  to 
the  President  of  Costa  Rica  in  1865.  It  has  recently  been 
reprinted  by  Don  Cleto  Gonzalez  Viquez  in  his  Temblores, 
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etc.  Senor  Piatt  found  that  the  water  as  it  issued  from 
the  calcareous  rock  had  a  constant  temperature  of  50  de- 
grees Centigrade  and  contained  in  each  ounce  of  water  two 
grains  of  solid  material,  consisting  of  chloride  of  sodium  and 
potassium;  carbonate  and  sulphate  of  lime;  carbonate  of 
iron;  chloride,  carbonate  and  sulphate  of  magnesia,  arranged 
in  order  from  greatest  to  least  in  quantity.  The  gases 
which  are  set  free  are  principally  carbonic  acid.  A  more 
elaborate  result  was  obtained  in  1887  by  Dr.  C.  F.  Chandler 
(quoted  in  Biolley's  Costa  Rica  and  her  Future,  page  17), 
the  one  and  one-half  grains  of  solid  material  from  each  ounce 
of  water  being  composed  of  sodium  chloride,  bicarbonate  of 
lime,  sodium  sulphate,  bicarbonates  of  sodium  and  magne- 
sium (in  the  order  named  from  greater  to  less)  with  smaller 
quantities  of  other  salts. 

Behind  the  bath  house  the  hills  rose  abruptly;  about  half 
a  mile  downstream  they  lie  so  close  to  the  river  that  there 
was  no  room  for  a  path  or  road,  which  was  therefore  carried 
over  the  hill.  The  Agua  Caliente  River  at  the  bridge  is 
pretty,  with  little  islands  here,  overarching  trees  festooned 
with  TUlandsia'  there,  with  stretches  of  smooth  water  al- 
ternating with  boulders  and  ripples.  It  was  never  very  pro- 
ductive of  dragonflies,  however,  so  that  we  spent  little  time 
by  its  banks.  By  turning  south  into  the  hills  we  came  upon 
a  charming  grassy  lane  crossed  by  a  rivulet  trickling  from  a 
swampy  spot.  Higher  up,  this  path  grew  steep  and  in  wet 
weather  slippery,  through  red  soil  with  masses  of  disinte- 
grating feldspar,  and  higher  still  entered  low  second-growth 
woods,  where  the  first  Gomphine  of  the  expedition  (Epigom- 
pkus  subobtusus)  was  captured  on  May  20. 

The  general  group  of  hills  lying  south  and  east  of  the  bath 
house  on  the  right  bank  of  the  Agua  Caliente  River  was 
called  the  Jocosal.  There  was  quite  a  network  of  roads  over 
the  Jocosal,  most  of  them  surprisingly  good  in  spite  of  their 
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steepness,  and  the  upper  parts  of  these  commanded  mag- 
nificent views.  On  a  morning  in  the  rainy  season,  before  the 
daily  clouds  rolled  up,  the  panorama  included  the  hills  south 
and  west  with  Barba  showing  through  a  gap  between  Irazu 
and  Carpintera,  the  huge  expanse  of  Irazu  itself,  the  Car- 
tago  slope  and  at  our  feet  the  Agua  Caliente  Valley  with  its 
shining  river,  while  to  the  east  lay  the  beginning  of  the  Re- 
ventazon  Valley  with  Cachi  nestling  among  the  coffee  farms. 
The  roads  themselves,  particularly  through  the  second- 
growth  woods,  were  exceedingly  pretty  because  of  the  abun- 
dance of  flowering  trees  and  bushes.  On  February  n  we 
especially  noted  red  and  pink  Melastomes,  tree  composites 
with  large  yellow  flowers  resembling  sunflowers,  many  other 
less  woody  species  of  the  same  family,  the  beautiful  blue 
sage  or  "Jalacate,"  the  red  and  orange  orchid  (Epidendrum 
radicans)  and  lantanas  similarly  colored,  Bryophyllums 
and  long  sprays  of  blackberries  just  turning  from  red  to 
black.  At  this  time  many  of  the  trees  had  young  leaves  or 
buds  most  brilliantly  colored  in  red  and  yellow-bronze, 
quite  equal  to  our  autumn  tints.  Some  of  the  fields  on  the 
Jocosal  seemed  to  be  abandoned  entirely  to  the  Santa  Lucia 
in  its  most  exquisite  colors. 

On  February  28  we  rode  over  the  highest  part  of  the  Jo- 
cosal (according  to  our  aneroid  5250  feet  while  Agua  Ca- 
liente was  4460),  following  a  winding  road  which  was  now  a 
wide  and  well-beaten  track,  then  a  narrow  footpath  and  in 
general  grew  less  distinct  as  we  descended  on  the  other  side. 
It  was  soon  evident  that  the  horses  were  on  unfamiliar 
ground  and  P.*s  decidedly  objected  to  the  descent,  for  the 
road  degenerated  into  a  slippery  zigzag  down  a  steep  hill- 
side. We  knew  there  must  be  a  river  at  the  bottom  and 
presently  we  heard  it,  but  it  was  a  long  time  before  we  could 
see  it,  for  the  second-growth  woods  were  thick  on  both  sides 
of  the  trail.    On  the  lower  parts  we  saw  tree-ferns  and  here 
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and  there  tall  Tiltandsia-diaped  trees  evidently  left  from 
the  original  forest  covering.  At  last,  slipping  and  scram- 
bling, we  came  out  on  a  slope,  quite  cleared  of  brush  and 
planted  in  places  with  cane,  which  fell  away  sharply  to  the 
level  river  bottom  some  hundred  and  fifty  feet  below.  In 
almost  all  these  valleys  the  change  from  the  flat  river  bottom 
to  the  hill  slope  is  extremely  sudden  and  abrupt.  Almost 
at  our  feet  tay  the  Navarro  River,  with  some  meadows,  a 
hacienda  and  outbuildings  and  plantations  of  cane.  Our 
progress  down  this  bare  slope  and  across  the  meadow  to  the 
stream  to  water  our  horses  aroused  much  interest  in  the 
people  of  the  house  and  there  was  quite  a  gathering  when  we 
rode  up  to  the  gate  to  inquire  about  the  road  to  Orosi.  They 
courteously  invited  us  to  enter  the  house  and  rest,  but  this 
we  had  not  time  to  accept,  so  after  obtaining  the  necessary 
directions  we  rode  on  through  a  small  stream  and  across 
the  Navarro  on  a  rude  log  bridge  and  then  followed  that 
river  until  we  reached  a  place  on  the  road  where  there  was 
food  and  water  for  the  horses  and  a  shady  wall  for  us  to  sit 
on.  It  was  a  pretty  spot,  where  a  small  stream  crossed  the 
road  and  passed  over  a  thickly  shaded,  rocky  bed  to  join 
the  foaming,  roaring  Navarro.  Our  aneroid  made  this  place 
3950  feet  high. 

After  our  breakfast  we  went  on  towards  Orosi.  In  general 
the  road  followed  the  river  although  at  times  it  climbed  up 
over  a  hill  and  down  again,  where  there  was  no  room  for  a 
road  at  the  river  level.  When  we  had  ridden  several  miles 
we  saw  again  the  vailey  of  the  Agua  Caliente,  now  enlarged 
by  the  Navarro.  Its  flat  and  fertile  bottom  was  about  half 
a  mile  wide  and  contained  many  coffee  plantations  and 
some  oranges.  As  we  first  rode  over  the  little  crest  that  hid 
the  valley  from  us,  we  saw  spread  out  at  our  feet  the  thou- 
sands of  young  orange  and  grapefruit  trees  of  "Navarro," 
an  experimental  farm  of  the  United  Fruit  Company,  with 
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range  after  range  of  hills  beyond  the  river  and  its  valley. 
Indeed  we  lingered  many  times  along  this  road  and  on  the 
Jocosal  to  admire  the  lovely  views.  Past  "Navarro"  we 
rode  on  to  the  iron  bridge  spanning  the  united  Navarro 
and  Agua  Caliente  Rivers  on  the  left  fork  of  the  road  while 
the  right  fork  goes  on  to  Orosi. 

On  April  12,  1910,  with  two  guests  from  the  hotel,  A.  rode 
over  the  Jocosal  by  another  road,  which  followed  a  little 
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side  valley  and  commanded  even  finer  views.  In  one  shel- 
tered "pocket"  was  a  perfect  thicket  of  tree-ferns,  the  most 
luxurious  growth  of  them  that  I  saw  anywhere  in  Costa  Rica. 
This  was  a  particularly  clear  brilliant  day,  even  the  tops  of 
the  distant  Las  Cruces  mountains  being  visible  for  a  while. 
Great  numbers  of  the  dragonfly  HeUerina  crventata  were 
flying  in  the  road,  their  glittering  metallic  bodies  and  the 
blood-red  spots  on  the  wings  flashing  in  the  sunshine.  There 
were  swarms  of  them,  in  places,  and  as  we  rode  along  they 
lit  upon  the  horses'  manes  and  ears  as  fearlessly  as  flies. 
At  about  the  highest  part  of  this  road  we  came  upon  a 
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man  resting  by  the  roadside,  who  was  taking  two  large  sacks 
of  oranges  to  market.  He  seemed  delighted  to  lessen  his 
load  by  some  sixteen  oranges,  at  a  good  price  (nine  cents) 
and  we  were  equally  delighted  to  have  the  fruit.  After  an 
hour's  further  riding  I  suddenly  found  ourselves  on  the  road 
over  which  P.  and  I  had  gone  a  few  weeks  previously  and 
it  was  not  long  before  we  began  the  steep,  narrow  zigzag 
down  to  the  farm  lying  by  the  Navarro  River. 

We  reached  this  farmhouse  at  1.30  P.  M.  and  rejoiced 
in  the  prospect  of  food  for  ourselves  and  our  horses  for  we 
had  brought  no  breakfast.  There  was  no  trouble  about  the 
first — the  old  woman  was  glad  to  sell  us  beans,  tortillas 
and  coffee — but  there  proved  to  be  a  difficulty  about  the 
beasts.  Corn  there  was  none.  Cane  was  growing  close  to 
the  house,  so  I  asked  neit  if  we  could  buy  enough  cane  for 
our  horses,  their  ordinary  food  in  the  stables  being  chopped 
sugar-cane.  "Si,  Si,  con  mucho  gusto,"  and  the  boy  was 
sent  for  "enough."  But  before  he  started  to  cut,  a  fourth 
rider  appeared  and  put  his  horse  in  the  trapiche  shed  along 
with  ours  but  at  a  manger  where  chopped  cane  was  ready. 
And  that  ended  our  prospect  of  buying  cane.  The  farmer 
now  told  us  that  he  could  not  sell  us  any  as  it  was  not  his 
own  cane  but  the  patron's.  Yes,  he  had  some  himself  but 
it  grew  very  far  off,  too  far  to  send  the  boy  and  he — the 
fanner — was  sick,  as  indeed  he  looked.  If  the  patron  was, 
as  we  strongly  suspected,  that  fourth  man,  we  could  not  see 
why  the  farmer  did  not  ask  his  permission  to  sell  cane  then 
and  there,  but  evidently  there  was  more  to  it  than  appeared 
on  the  surface.  At  all  events  the  poor  horses  had  only  such 
grass  as  they  could  pick  up  by  the  roadsides  during  our 
numerous  halts,  and  as  a  result  were  not  anxious  to  travel 
fast;  in  fact  we  had  difficulty  in  getting  them  above  a  walk 
most  of  the  way  home. 
Although  I  knew  the  place  perfectly  well,  I  did  not  recog- 
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nize  the  man,  for  we  had  only  stopped  to  ask  the  way  on  our 
previous  visit  and  I  had  not  noticed  the  farmer  particularly. 
It  was  evident,  however,  that  he  had  noticed  me.  I  saw  him 
studying  me  long  and  carefully,  then  looking  at  Mr.  M. 
Finally  he  said  to  me,  "You  were  here  two  months  ago, 
no?"  "Yes."  "Yes,  you  are  the  same,  but  the  man  is  dif- 
ferent!" We  all  laughed  when  I  translated  that  and  Mrs. 
M.  exclaimed,  "That  is  my  man!"  Of  course  the  farmer 
did  not  understand  the  words  but  her  gestures  were  unmis- 
takable and  he  said  at  once,  "0,  su  esposo"  with  an  air  of 
enlightenment.  Then  he  looked  at  me  again  in  a  way  that 
plainly  said,  "But  what  the  dickens  are  you  doing  here?" 

A  longer  and  much  prettier  route  than  the  straight  road 
to  Agua  Caliente  ran  through  the  neat  and  attractive  little 
village  of  Dulce  Nombre,  south  and  east  of  Cartago.  It  was 
quite  closely  built  along  the  line  of  the  road,  with  the  begin- 
nings of  a  brick  church  which  promised  to  be  very  fine  if  it 
ever  reached  completion.  Dulce  Nombre  was  on  the  little 
Rio  Toyogares,  and  the  banks  of  this  stream  bore  quite  the 
largest  thicket  of  Datura  arborea  that  we  saw  anywhere. 
From  Dulce  Nombre  one  road  led  west  to  Agua  Caliente. 
Another  ran  east  and  south  through  the  region  known  as 
"Las  Concavas"  and  past  the  hacienda  of  the  same  name, 
descended  by  zigzags  to  the  level  of  the  Agua  Caliente  River 
crossed  this  river  on  a  suspension  bridge  and  at  "La  Flor" 
joined  the  road  from  the  Jocosal  and  ran  on  past  "Navarro" 
to  Orosi  and  Cachi. 

The  usual  route  to  the  village  of  Orosi,  lying  in  the  valley 
of  the  Agua  Caliente  east  of  its  junction  with  the  Navarro, 
was  to  follow  the  Carretera  east  through  the  barren  red 
gravel  of  the  Paraiso  country  almost  to  that  town,  where  a 
road  branched  south  into  the  valley.  There  was  a  small 
laguna  by  the  side  of  the  latter  road  which  looked  promising, 
but  we  never  found  many  species  of  dragonflies  in  or  near  it 
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On  February  28  Utricularias  and  Limnanthemum  kumboldtia- 
num.  were  blooming  freely  in  the  laguna  and  "cirujanos" 
were  flying  over  it.  "Cirujano"  (surgeon)  is  the  Costa 
Rican  name  of  one  of  the  rail-like  birds  (Jacana  spinosa  or 
Asarcia  variabilis)  about  eight  inches  in  length,  with  glossy 
greenish-black  head  and  neck,  reddish-brown  body  acquir- 
ing something  of  a  purplish  tinge  below,  and  pale  lemon 
wings  edged  with  brown.  Each  long  black  leg  has  four  toes, 
each  of  which  is  two  and  three-quarters  inches  long.  The 
most  remarkable  external  feature  is  a  sharp-pointed,  pale 
yellow,  horny  spine  (carpal  spur)  one-quarter  inch  long,  on 
the  front  edge  of  each  wing  near  its  junction  with  the  body. 
Such  spines  are  possessed  by  a  number  of  birds  and  are  re- 
garded as  weapons,1  but  we  know  of  no  observations  on  their 
use  by  our  "  surgeons." 

Orosi  itself  was  a  rambling,  unkempt  village  with  an 
unusually  large,  grassy,  weedy  plaza  and  a  single-towered, 
blue-washed  church,  which  is  said  to  be  the  second  oldest 
in  Costa  Rica  and  to  date  from  early  colonial  times.  It  lies 
in  a  rich  coffee  district  with  several  beneficios  near  it,  and 
the  surrounding  country  is  most  beautiful,  but  did  not  prove 
productive  for  our  purposes,  so  that  we  did  not  visit  it  regu- 
larly or  frequently.  On  October  2$,  1909,  A.  rode  there 
with  a  party  from  the  hotel,  chiefly  to  see  the  great  cataract, 
which  was  not  seen,  however,  as  the  guide  proved  entirely 
ignorant  of  the  road.  There  are  in  fact  two  large  cataracts 
near  Orosi,  one  of  which  we  saw  on  February  28  from  the  top 
of  the  Jocosal  and  which  we  afterwards  located  as  being  on 
the  road  from  Paraiso  to  Cachi.  The  other,  much  larger, 
lies  deep  in  the  forest  several  hours  south  of  Orosi.  The 
small  boy  who  acted  as  guide  had  apparently  never  heard  of 
either  of  them.    I  noticed  on  this  day  that  great  quantities 

1  In  the  article  by  P.  A.  Lucas  in  the  Report  of  the  U.  S.  National  Museum 
for  1893,  pp.  653  et  seq. 
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of  the  wickedly  thorny  four-sided  vine  called  "Rabo  de  la 
Iguana"  {Mimosa  velloziana)  were  growing  in  the  valley. 

On  the  way  down  we  all  noticed  a  colony  of  large  insects  on 
a  Croton  leaf,  our  attention  being  attracted  to  them  by  the 
brilliant  metallic  reflections  as  the  wind  shook  the  leaf  in 
the  sunlight.  As  we  returned  we  stopped  and  secured  the 
leaf.  The  insects  proved  to  be  real  "bugs"  (Hemiptera) 
about  half  an  inch  long  and  three-eighths  wide,  with  long 
beaks  stuck  into  the  leaf,  on  which  they  were  packed  as 
closely  as  possible.  They  were  beautiful  creatures.  The 
legs  were  metallic  blue,  the  bodies  metallic  bronze-green, 
bronze-blue,  bright  blue  and  red,  all  glittering  and  sparkling 
in  the  bright  sunshine,  and  the  effect  of  the  whole  colony 
was  dazzling.  They  had  as  yet  but  the  rudiments  of  wings 
and  belonged  to  the  family  Pentatomidae;  they  may  possibly 
be  the  young  stages  of  Arocera  splendens,  the  adult  of  which 
we  took  at  electric  lights  in  Cartago  on  July  3. 

Four  miles  east  of  Cartago,  just  south  of  the  railroad, 
lay  a  pretty  boggy  pool,  in  part  thickly  overgrown  with  a 
sedge  {Eleockaris  sp.)  in  which  the  dragonfly  Mshna  lutei- 
pennis  laid  its  eggs,  in  other  places  covered  from  October 
to  June  with  the  lovely  little  gentian,  Limnantkemum  hum- 
boidtianum.  The  heart-shaped  leaves  of  this  plant  float 
like  those  of  water-lilies,  while  the  starry  white  flowers  with 
their  delicately  fringed  petals  are  lifted  above  the  water. 
Although  it  occurs  throughout  Central  America  and  the 
Antilles,  L.  kumboldtianum  had  not  been  reported  in  Costa 
Rica  before  our  collecting  it,  except  in  the  district  of  Tala- 
manca.  The  subsoil  about  this  "Limnanthemum  pool  "was  a 
red  gravel  and  in  April  great  quantities  of  the  common  red 
and  yellow  terrestrial  orchid  Epidendrum  radicans,  were 
growing  in  it.  This  handsome  orchid  seems  to  prefer  red 
gravel  and  exposed,  eroded  banks,  and  near  Cartago  at  least 
we  always  found  it  in  such  situations. 
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A  little  beyond  the  Limnanthemum  pool  the  railroad  en- 
tered Paraiso,  the  first  village  and  station  east  of  Cartago. 
We  rode  to  Paraiso  on  horseback  several  times,  the  road 
being  a  fairly  good  one,  but  we  found  little  of  interest  as  it 
ran  through  pasture  and  farm  land  on  rather  poor  soil.  On 
one  of  these  rides,  on  December  6,  we  noticed  many  hawks, 
large  and  small.  Paraiso  was  a  much  smaller  town  than 
Cartago,  its  streets  paved  roughly  with  stone.  It  was  chiefly 
remarkable  for  the  large  church  on  the  Plaza,  with  a  single 
very  tall  tower,  which  unusual  feature  made  it  a  landmark 
for  miles. 

In  March,  1910,  we  spent  a  week  with  Mr.  and  Mrs.  C.  H. 
Lankester  at  Cachi,  a  small  village  in  the  midst  of  coffee 
farms  and  beneficios  on  the  south  side  of  the  Rio  Reventazon; 
Cachi  is  three  miles  northeast  of  Orosi  and  three  miles  east 
of  Paraiso — in  air-lines.  It  is  most  easily  reached  from  Par- 
aiso, whither  we  went  by  train  on  March  3.  Mr.  Lankester 
sent  horses  to  meet  us  and  we  started  down  at  once,  for 
Cachi  is  about  "an  hour  and  a  half"  from  Paraiso  in  good 
weather.  We  followed  a  road,  whose  windings  over  the  bare 
reddish  hills  of  Paraiso  we  had  often  watched  from  the 
train,  descending  steadily,  as  Cachi  lies  1000  feet  lower  than 
Paraiso.  The  ride  was  both  beautiful  and  interesting.  On 
the  last  hill  we  passed  the  ruins  of  the  old  stone  church  of 
Ujarras,  which  is  said  to  date  from  the  sixteenth  century 
and  to  be  the  oldest  Spanish  church  now  remaining  in  Costa 
Rica. 

Cachi  is  now  a  small  hamlet,  but  before  the  railroad  was 
built  it  was  of  some  importance  and  had  a  large  native 
population.  Much  coffee  is  grown  in  the  main  and  side 
valleys  about  Cachi  and  in  shipping  season  long  trains  of 
ox-carts  wind  up  the  hilly  road  and  Paraiso  is  a  busy  station. 
There  is  no  other  occupation,  however.  The  village  consists 
of  two  or  three  roads  with  tines  of  houses  straggling  along 
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one  side.  There  was  a  post  office  and  telegraph  station,  a 
neat  though  small  one-story  wooden  schoolhouse  and  a 
church  consisting  of  a  galvanized  iron  roof  supported  on 
wooden  uprights,  two  tower  roofs  likewise  supported  in  front, 
no  walls  to  towers  or  to  "nave"  except  at  the  back  of  the 
"chancel,"  and  a  plain  board-walled  diminutive  "arm"  of 
a  "transept"  on  each  side.  The  wooden  pulpit  was  in  full 
view  from  the  road  and  the  cows  wandered  to  its  steps, 
nibbling  at  the  sod. 

Behind  Mr.  Lankester's  house,  that  is,  south  and  south- 
east, the  chief  road  led  to  Pena  Blanca.  The  path  we  usually 
followed  led  successively  through  a  coffee  field,  a  potrero 
with  some  deserted  houses,  and  then  into  a  second  potrero 
growing  up  again  into  woods.  This  clearing  was  bordered 
by  thick  tall  timber  and  through  it  ran  a  charming  brook,  a 
branch  of  the  Sordi,  which  was  often  beautifully  shaded 
and  full  of  rocks  and  deep  nooks.  It  seemed  a  highly  favor- 
able place  for  dragonflies  of  certain  kinds,  but  we  saw  almost 
none  at  all.  Here  in  fruit  were  many  trees  of  "Vainilla" 
Cassia  spectabilis  which  we  had  previously  known  only  in 
flower,  at  Alajuela.  The  fruits  are  slender  pods  some  twelve 
inches  long,  packed  with  numerous  close-set  beans  flattened 
against  each  other  like  gum-drops.  Many  composites  were 
also  blooming  in  this  potrero.  A  curious  and  conspicuous 
plant  had  fruits  about  an  inch  long  of  a  deep  purple-black, 
borne  on  vividly  red,  fleshy  receptacles  two  to  three  inches 
in  length.  There  were  numerous  "Guacamayos,"  papa- 
veraceous plants  with  large  irregular  leaves  and  a  big  con- 
spicuous fruit  cluster  which  hangs  lopsidedly  out  of  the  apex 
of  the  plant.  Croton  trees  were  abundant,  both  xalapensis 
and  gossypiif otitis. 

The  main  road  to  Pena  Blanca  ran  up  the  valley  of  the 
Naranjo,  of  which  the  Sordi  is  a  tributary.  There  was 
much  swamp  land  in  this  valley  bottom,  which  was  perhaps 
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a  quarter  of  a  mile  wide  and  was  hemmed  in  by  abrupt  cliffs 
and  hilts.  Fena  Blanca  is  a  group  of  particularly  high  cliffs 
rising  several  hundred  feet  above  the  meadows  at  their 
bases,  with  steep  often  vertical  faces  but  broken  into  ledges 
here  and  there  giving  foothold  to  a  luxurious  vegetation. 
The  cliffs  are  quite  white  in  color  and  are  most  picturesque 
in  their  bold  outlines  and  the  contrast  between  the  bare 
gleaming  rock  and  the  dark  green  of  the  forest  capping  them 
and  clinging  to  every  ledge.  There  is  a  little  amphitheater 
hemmed  in  by  such  cliffs.  Beyond  Pefia  Blanca  the  road 
dwindles  to  a  trail  leading  into  the  hills,  past  other  cliffs  of 
darker  rock. 

On  the  right  (east)  side  of  the  Naranjo  a  cart  track  led  up 
into  the  wooded  hills  not  far  distant  and  on  March  9  we 
spent  the  morning  there.  A  tiny  stream  tumbling  out  of 
the  woods  and  shaded  by  some  crotons  offered  an  inviting 
resting-place  when  we  tired  of  fruitlessly  searching  after 
dragonilies.  In  the  more  level  meadows  nearer  the  stream 
were  many  large  trees  loaded  with  epiphytes,  which  had 
been  left  standing — probably  to  give  partial  shade  to  the 
cattle — when  the  forest  was  cleared  away.  We  carefully 
explored  some  large  and  accessible  bromeliads  growing  in 
great  numbers  on  a  fine  Inga  with  glossy  leaves — probably 
"cuajiniquil."  This  did  not  prove  fruitful  of  dragonfly 
larvae,  a  result  we  had  indeed  expected,  for  the  tree  stood 
in  the  open  sunlight  because  of  the  cutting  of  the  surround- 
ing forest.  There  were  enough  brown  cockroaches  (Blat- 
ella  bruneriana),  spiders  (fiupiennius  coccineus,  Selenops 
mexicana),  and  earwigs  to  add  excitement  to  the  search.  In 
the  cleared  fields  at  the  upper  end  tree-ferns  ten  or  more 
feet  high  were  standing  isolated  in  full  sunshine. 

One  afternoon  was  spent  in  the  valley  of  the  Rio  Oro  a 
short  distance  west  of  the  village.  We  rode  up  between 
cafetales  and  potreros,  then  leaving  the  horses  we  descended 
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into  a  potrero  from  which  a  path  climbed  up  into  the  forest 
closely  paralleling  one  of  the  many  smalt  branches  of  this 
river.  Scattered  in  this  forest  were  tree-ferns  of  at  least 
two  distinct  kinds,  one  with  a  trunk  three  to  four  feet  high 
(Athyrium  sp.),  the  other  with  a  trunk  fifteen  to  sixteen  feet 
high  (Cyatkea  basilavis),  together  with  many  Philoden- 
drons,  Monsteras  and  other  Aroids,  but  few  Bromeliads. 
Insects  were  scarce,  partly  because  of  the  general  cloudiness 
of  the  afternoon,  perhaps. 

Mr.  Lankester's  house  was  beautifully  situated  half  a 
mile  from  the  Reventazon  River  and  about  a  hundred  and 
fifty  feet  above  it.  It  was  not  a  typical  Costa  Rican  resi- 
dence for  although  built  of  adobe  it  was  two-storied  and 
had  no  patio.  A  wide  veranda  or  "corridor"  ran  across  the 
entire  front  both  on  the  first  and  second  floors,  charming 
places,  for  they  were  set  with  plants  and  hung  with  baskets 
of  orchids,  some  of  which  were  in  full  flower  when  we  were 
there.  The  veranda  was  draped  with  a  magnificent  "Ve- 
gissima,"  a  vine  bearing  masses  of  pink  flowers;  at  the  time 
of  our  visit  it  was  in  fruit.  From  the  upper  corridor  espe- 
cially the  house  commanded  an  extensive  view  of  Irazu  and 
Turrialba,  although  the  latter  was  frequently  cloud-cov- 
ered as  early  as  eight  o'clock  in  the  morning  at  this  time  of 
the  year.  The  river  was  not  visible  from  the  house  because 
of  the  many  trees.  It  could  be  reached  either  by  following 
the  tributary  Rio  Zapote  through  the  potreros  or  by  a  road 
through  the  cafetales  which  led  to  a  place  where  an  iron 
bridge  had  spanned  the  Reventazon.  This  bridge  had  been 
carried  away  in  one  of  the  periodical  floods  the  preceding 
winter  and  as  a  consequence  the  carts  carrying  coffee  were 
obliged  to  go  some  distance  upstream  to  the  next  bridge, 
greatly  increasing  the  hauling.  Fording  with  carts  was  im- 
possible, for  the  river  is  full  of  boulders  here  and  the  current 
swift  and  strong.     A  temporary  suspension  bridge  for  one 
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or  two  passengers  was  formed  by  a  box  hung  from  a  pulley 
sliding  on  iron  cables.  The  box  ran  to  the  lowest  part  of 
the  cable  by  gravity  and  the  passengers  pulled  themselves 
the  rest  of  the  way  by  a  rope  working  over  pulleys  on  shore. 
The  bridge  was  rebuilt  more  strongly  and  with  a  longer 
span  in  1911. 

There  are  three  weli-marked  river  terraces  at  this  part  of 
the  Reventazon.  In  the  potreros  of  the  upper  terraces  we 
saw  many  trees,  mostly  poro,  which  had  been  felled  to  kill 
the  mistletoe — matapalo — with  which  they  were  infested. 
This  was  not  to  save  the  poros  remaining  but  because  the 
birds  eat  the  mistletoe  berries  greedily  and  so  distribute 
the  seeds  to  the  coffee  trees,  to  which  the  parasitic  mistletoe 
does  great  damage.  The  lowest  terrace  is  a  fringe  of  beau- 
tiful flat  meadows  not  much  above  the  usual  river  level, 
which  extend  half  a  mile  or  more  along  the  right  bank. 
They  contained  numbers  of  fine  large  old  trees,  which  were 
amazingly  rich  in  epiphytes.  Some  of  these  we  had  not 
seen  before,  such  as  Phyllocacti,  a  small  bromeliad  with 
beautiful  pink  flowers  but  wickedly  barbed  and  spiny 
leaves,  new  begonias,  mistletoes  and  an  amarantaceous 
plant  {Telanthera  mexicana),  which  although  not  truly  a 
vine  grew  among  other  stronger  plants  and  dangled  its  long, 
weak,  slender  stems  with  their  little  heads  of  whitish  flowers 
high  above  the  ground.  Although  we  examined  a  number 
of  bromeliads  for  dragonfly  larvae  we  found  none  here.  Mr. 
Lankester  told  us  the  trees  on  this  terrace  were  mostly 
legumes  of  various  species,  but  they  were  thickly  overgrown 
with  many  kinds  of  figs  {Ficus  sp.)  which  have  the  "con- 
strictor" habit.  The  seeds  of  such  plants  germinate  some- 
where on  the  host  tree  and  their  roots  and  branches  grow 
about  the  host  so  closely  that  the  latter  is  strangled  and  ul- 
timately dies.  In  time  the  original  tree-trunk  rots  away 
and  the  fig,  a  marvelous  tangle  of  thick  roots  and  stems, 
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stands  alone.  Most  of  the  trees  in  these  meadows  were  in 
the  intermediate  stage,  with  the  original  tree  still  living. 
Growing  in  patches  near  the  water  was  a  striking  Urtica- 
ceous  plant  (Urera  sp.)  having  stems  as  thickly  set  with 
prickles  as  they  could  be  placed  and  large,  spiny,  deeply  in- 
cised leaves  whose  upper  sides  were  a  very  dark,  shiny 
green,  the  under  sides  a  rich  and  beautiful  purple. 

Walking  downstream  we  came  to  a  small  patch  of  to- 
bacco with  the  grower's  hut  in  the  middle,  went  through  a 
cane-brake  where  the  wild  cane  was  several  times  higher 
than  our  heads  and  finally  reached  a  little  back  water  left 
by  the  river  in  the  last  flood.  Here  a  few  dragonflies  (eight 
species)  were  flying  and  were  captured.  Several  times  we 
stopped  at  some  little  sandy  beaches  on  the  main  stream  to 
dredge  and  were  fortunate  enough  to  find  six  of  the  curious 
flattened  sand-grubbing  larva;  of  a  Gomphine. 

Some  of  the  back  channels  of  the  river  contained  incred- 
ible numbers  of  black  tadpoles  about  an  inch  long;  there 
were  many  places  a  foot  wide  and  two  or  three  yards  long 
that  were  literally  covered  with  them  as  thickly  as  they 
could  be  packed,  looking  like  black  cloth  on  the  gray-white 
sand  of  the  bottom. 

Farther  upstream,  in  place  of  these  enchanting  meadow 
strips,  the  river  winds  through  a  stretch  of  cobblestones 
and  sand,  in  several  channels.  Some  of  these  seemed  likely 
places  for  dragonflies,  for  the  channels  contained  but  little 
water  which  flowed  much  more  slowly  than  that  of  the  main 
stream.  I  explored  them  carefully  and  minutely,  but  in 
vain,  although  grasshoppers  (Heliastus  Venezuela)  colored 
like  the  sand  except  for  their  red  hind  wings  and  red  tibia;, 
were  present  here.  A  little  farther  back  from  the  water 
and  five  or  six  feet  higher,  were  patches  of  tobacco,  and  be- 
tween these  and  the  cafetal  was  a  boggy  spot  which  yielded 
some  insects  of  several  groups.     Many  small  streams  cross 
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the  road  and  at  one  of  these,  constantly  alighting  on  the 
muddy  border,  were  beautiful  butterflies  (Timetes  marcella) 
with  a  wing-spread  of  two  and  one-eighth  inches.  The 
fore  wings  are  chiefly  orange,  dark  brown  at  tip,  paler  brown 
at  base,  the  latter  brown  crossed  by  four  or  five  darker 
brown  lines  parallel  to  the  body.  Each  hind  wing  has  on 
its  hind  edge  two  tails,  the  outer  longer  (one-half  inch  as 
compared  with  less  than  one-eighth  inch  for  the  inner  tail). 
The  hind  wings  are  chiefly  brown  of  nearly  the  same  intens- 
ity as  that  of  the  base  of  the  fore  wings,  bounded  with  orange 
on  the  anterior  half  of  the  outer  wing-margin,  and  having  a 
patch  of  pale  purple  or  reddish-violet  in  the  middle  third 
of  the  wing,  almost  from  wing-base  to  near  the  base  of 
the  tails.  The  under  sides  of  the  wings  are  chiefly  buff 
crossed  by  lines  or  narrow  stripes  of  white  parallel  with  the 
body. 

Much  coffee,  sugar-cane  and  tobacco  are  now  grown  in 
the  bottom  and  side  of  the  main  Reventazon  valley  and  of 
its  side  valleys,  in  the  neighborhood  of  Cachi.  Mr.  Lankes- 
ter  said  that  practically  all  the  cultivated  land  around  the 
village  was  forest  twenty-five  years  earlier.  The  opposite, 
north  or  left  bank  of  the  river  is  the  site  of  an  older  settle- 
ment known  as  Ujarras.  Cachi  has  been  a  favorite  spot  for 
entomological  collectors.  Here  in  1877  came  H.  Rogers 
gathering  specimens  for  Messrs.  Godman  and  Salvin's 
Biologia  Centrali-Americana,  but  the  exact  date,  in  months, 
of  his  visit  is  unknown.  Mr.  Lankester  told  me  that  none 
of  the  present  inhabitants  of  Cachi  remember  him.  The 
late  Prof.  Paul  Biolley  collected  at  Cachi  in  May,  1905. 
Messrs.  Schaus  and  Barnes  were  here  at  least  twice,  their 
latest  visit  being  in  September  and  October,  1909.  Owing 
to  the  larger  extent  of  forest  at  the  time  of  Rogers'  sojourn 
here,  the  insect  and  other  life  of  the  region  must  have  been 
quite  different.     Our  meager  results,  so  far  as  dragonflies 
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were  concerned,  may  have  been  due  to  the  season  of  the 
year,  or  to  the  amount  of  cloud  and  rain. 

On  March  6,  with  Mr.  and  Mrs.  Lankester,  we  left  "Casa 
Grande"  about  ten  o'clock  for  Orosi  and  if  possible  Orosi 
Falls.  Our  road  led  west  along  the  valley  of  the  Rio  Grande 
or  Reventazon,  crossed  the  Rio  Macho  on  the  long  iron 
suspension  bridge  and  south  through  Orosi  village  with 
its  picturesque  old  church.  About  half  a  mile  from  the  vil- 
lage the  road  passed  a  small  hot  spring.  The  water,  which 
was  hot  enough  to  steam  vigorously  and  had  a  strong  sul- 
phurous smell,  bubbled  up  in  a  circular  walled-in  enclosure 
and  ran  away  down  the  roadside  ditch.  It  is  supposed  to 
have  some  medicinal  properties.  This  seems  to  be  the  "Her- 
videro  de  Orosi"  whose  waters  were  analyzed  in  1865  by 
Luciano  Piatt,  whose  report  has  been  mentioned  on  page  148. 
We  continued  south,  taking  in  general  the  left  branch  of 
each  fork  and  passing  many  coffee  farms.  By  the  roadside 
we  saw  a  huge  rock  fifteen  to  twenty  feet  high,  which  was 
flat-topped  and  bore  a  most  wonderful  mass  of  ferns  and  the 
red  and  orange  orchid  {E.  radicans)  often  referred  to  in  these 
pages.  The  road  finally  led  us  to  a  bridge  closed  at  the  far 
end  by  a  gate  and  we  were  then  in  the  property  of  Seiior 
Tomaso  Gutierrez.  There  was  a  number  of  peon  houses, 
chiefly  on  the  right  side  of  the  road,  and  some  men  passed 
us  carrying  a  large  rodent  two  feet  long  with  brown  and 
white  spotted  fur  and  a  short  tail.  This  was  the  "tepez- 
cuintle"  (Coelogenys  paca)  which  is  greatly  esteemed  as  a 
game  animal  and  considered  delicious  eating.  The  hacienda 
stood  on  a  steep  hill  near  these  houses  and  Mr.  Lankester 
rode  up  to  ask  permission  to  pass  through  and  for  directions 
to  the  falls,  as  he  had  never  been  all  the  way  himself.  Per- 
mission was  readily  granted,  but  reports  of  the  road  were  not 
encouraging  as  the  trail  was  said  to  be  completely  overgrown 
and  impossible  to  find  or  follow  unless  we  could  get  a  peon 
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from  the  last  settlement  to  cut  it  out  for  us.  We  rode  on 
through  a  boggy  potrero  with  fine  trees  here  and  there. 
Among  these  were  some  magnificent  fig-trees  which  instead 
of  growing  on  other  trees  had  sprouted  on  the  tops  of  large 
boulders,  sending  their  roots  down  around  the  boulder  as 
constrictor  figs  do  around  their  hosts  and  completely  embrac- 
ing it.  The  effect  of  such  a  tree  standing  so  high  above  the 
general  level  of  the  field  was  extraordinary. 

The  potrero  bordered  the  Rio  Macho  and  gradually  be- 
came more  wooded  as  the  valley  grew  narrower.  There 
were  many  beautiful  flowers;  a  short  distance  within  the 
timber  we  gathered  a  splendid  Columnea  draping  a  big  tree. 
This  vine  has  small  fleshy  opposite  leaves  and  long,  tubular, 
bright  red  blossoms.  In  another  place  we  passed  bignonia- 
ceous  trees  with  large  trumpet-shaped  flowers,  in  color 
creamy  white  shading  gradually  to  rich  lemon  yellow  and 
exquisitely  perfumed,  the  delight  of  bees  and  humming- 
birds. Here  were  large-leaved  melastomes  with  peach-pink 
blossoms  an  inch  across,  there  small-leaved  melastomes  with 
clusters  of  delicate  waxy  rose  and  white  blossoms.  On  the 
trees  we  saw  the  usual  epiphytes  and  new  ones  with  rosy  pink 
blossoms  and  strange  begonias.  Looking  at  the  hillside 
across  the  valley,  the  trees  were  astonishingly  like  an  early 
autumn  hillside  at  home,  some  being  dark  green,  some  light 
green,  some  yellow  and  others  almost  orange,  but  here  the 
colors  other  than  green  were  due  to  the  new  leaves,  not 
to  the  dying  foliage.  Certain  yellow  trees  with  well-rounded 
heads  were  identified  by  Mr.  Lankester  as  "tirra,"  a  tree 
whose  botanical  relations  have  not  been  determined.  They 
are  often  left  standing  when  other  trees  of  the  forest  have 
been  cut  away  because  the  wood  is  so  hard  and  tough  and 
difficult  to  work. 

Through  some  bars  we  entered  a  little  strip  of  close  woods 
arching  over  a  road  leading  to  a  brook  with  an  awkward 
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ford;  then  it  passed  the  last  houses  on  the  way  where  we 
tried  to  get  a  peon  to  cut  the  trail.  The  man  refused  and 
probably  thought  he  would  force  us  to  turn  back.  We  went 
on  nevertheless  and  he  must  have  thought  better  of  it,  for 
when  we  left  our  horses  to  begin  the  climb  on  foot  he  had 
caught  up  with  us  and  was  ready  to  show  us  the  way.  From 
these  houses  we  rode  over  the  shoulder  of  a  hill  with  sides 
sloping  sharply  down  to  the  river.  The  road  here  occupied 
a  ledge  cut  on  the  hillside  and  often  wear  or  slides  had  nar- 
rowed it,  sometimes  to  a  mere  foot-track.  It  was  quite  steep, 
and  our  horses  being  fine  vigorous  animals  objected  to  slow 
climbing  and  on  every  hill  broke  into  a  gallop  and  went 
tearing  up  at  a  pace  that  took  one's  breath  away  until  one 
grew  accustomed  to  their  method  of  hill-climbing.  Beyond 
this  hill  an  unexpectedly  new  and  good  gate  let  us  through 
the  last  fence  and  we  soon  reached  the  foot  of  the  first  really 
bad  bit  of  road,  where  we  left  the  horses  tied  under  a  beauti- 
ful "San  Miguel"  tree. 

Starting  on  foot  at  one  o'clock  we  climbed  first  up  a  very 
steep,  rocky,  clayey  road,  through  rather  scattered  and  open 
woods.  There  were  many  crotons  and  figs  and  in  sunny 
spots  ageratums  and  yellow  thistle-like  composites,  in  others 
ferns  and  caladiums.  After  a  hard  pull  up  this  hill  of  about 
half  a  mile  we  came  on  a  more  level  boggy  place  where  some 
cattle  were  feeding.  It  was  here  that  we  found  the  gor- 
geous amaryltid  (Bomarea  sp.)  with  long  pendent  clusters  of 
black-spotted  red  flowers  each  one  and  a  half  to  two  inches 
long. 

After  this  the  forest  grew  denser,  the  trees  constantly 
bigger  and  grander,  with  the  most  luxuriant  epiphytic 
drapery  and  festoons  of  lianas.  There  were  many  fine 
tree-ferns  also,  some  with  the  fronds  uncurled,  others  in 
varying  stages  of  unfolding.  The  roar  of  the  falls  was  now 
constantly  in  our  ears,  filling  the  dark  forest  with  its  thunder. 
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We  soon  climbed  over  a  small  ridge  where  the  guide's  work 
with  the  machete  was  indispensable,  for  the  trail  wound 
about  among  huge  clumps  of  "Hoja  de  Pato,"  an  unde- 
scribed  Aroid  with  gigantic  arrow-  or  heart-shaped  leaves 
and  strong,  partly  recumbent  stems  three  to  six  inches  thick. 
These  had  overgrown  the  trail  completely  and  had  to  be 
cut  away  at  each  step  so  that  we  could  follow.  The  rich 
black  soil  was  soft  and  deep,  often  excessively  slippery  and 
the  trail  was  a  difficult  one  to  travel.  At  last,  at  three 
o'clock,  we  came  out  upon  a  ledge  commanding  a  fine  view 
of  the  upper  part  of  the  falls  and  a  few  minutes  later  reached 
a  large  rock  near  its  foot,  from  which  we  could  see  the  whole 
of  the  cataract.  The  aneroid  recorded  4950  feet  at  this 
point. 

The  waterfall  was  magnificent  and  it  was  singularly  im- 
pressive to  come  upon  it  in  the  midst  of  the  solemn  grandeur 
of  the  tropical  forest.  The  drop  was  almost  perpendicular 
over  sheer  rock  faces  and  about  one  hundred  and  fifty  feet 
high.  In  the  rainy  season  it  must  carry  an  immense  volume 
of  water,  for  the  "winter"  channels  were  visible  beside 
the  present  cataract,  and  even  now  in  the  dry  season  it  was 
a  large  stream.  It  fell  into  a  deep  pool,  which  showed  that 
it  was  much  larger  in  "winter"  and,  turning  at  a  sharp 
angle,  rushed  away  down  a  steep,  rocky  bed  in  a  series  of 
rapids.  A  constant  cloud  of  spray  rose  from  the  falls  and  the 
force  of  the  water  was  too  great  and  too  direct  to  allow  of 
vegetation  clinging  to  the  rock  walls.  These  were  polished 
and  smooth  in  many  places  and  bare  wherever  the  water 
ran.  The  spray  and  the  rain,  which  had  been  intermittent 
ever  since  we  left  the  horses,  added  considerably  to  the  pho- 
tographer's difficulties.  The  water  felt  intensely  cold  and 
we  saw  no  dragonflies  near  the  fall  nor  indeed  in  this  forest. 
In  sheltered  places  among  the  rocks  near  the  falls  were 
patches  of  Gunnera  insignis,  the  spiny  plant  with  huge  cir- 
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cular  plaited  leaves  which  we  saw  in  the  crater  of  Irazu.  The 
constant  spray  and  the  evaporation  from  the  cold  water 
no  doubt  keep  the  temperature  of  this  place  much  lower 
than  that  of  the  surrounding  forest,  enabling  such  a  moun- 
tain plant  as  Gunnera  to  live  here. 

The  day  was  unfortunately  cloudy  most  of  the  time, 
with  drifting  masses  of  cloud  and  mist  in  alt  the  valleys  so 
that  we  were  quite  unable  to  photograph  the  beautiful 
vistas  of  hills  and  valleys.  This  we  regretted  very  much  as 
it  is  unlikely  we  shall  ever  be  along  this  road  again.  It  is  a 
difficult  trip  from  Cartago  and  we  would  not  have  seen  these 
falls  except  for  Mr.  Lankester's  kindness.  The  Orosi  Falls 
are  well  worth  any  labor  required  to  reach  them  and  our 
trip  thither  was  one  of  the  finest  and  most  beautiful  we  had 
in  Costa  Rica. 
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CHAPTER  IX 

JUAN    VINAS — AROUND  THE    LACUNA 

Juan  Vinas  was,  of  all  places  in  Costa  Rica,  the  one  at 
which  our  most  interesting  scientific  observations  were 
made.  This  was  partly  because  of  its  situation,  at  about 
3300  feet  (noo  meters)  above  sea-level  on  the  Atlantic 
slope,  where  bits  of  the  original  forest  still  existed,  and 
partly  because  we  were  able  to  find  accommodation  here  on 
repeated  visits,  thanks  to  Mrs.  Clyde  Ridgway.  Many  an 
excellent  locality  for  the  naturalist  in  Costa  Rica  is  unavail- 
able because  of  the  difficulty  of  obtaining  shelter  and  food, 
unless  the  traveler  has  the  means  to  transport  such  neces- 
saries to  the  place  where  he  would  be,  an  undertaking  in- 
volving much  expense.  We  visited  Juan  Vinas  for  periods 
of  varying  length  in  June,  July-August,  September-Octo- 
ber, December,  February,  March  and  April-May,  so  that 
we  were  able  to  note  changes  during  the  year  in  greater  de- 
tail than  in  any  other  locality  except  Cartago. 

The  canon  of  the  Reventazon  is  here  quite  narrow  and 
about  1 500  feet  (450  meters)  deep,  with  precipitous  sides.  The 
Atlantic  Railroad,  following  the  left  (north)  bank,  occupies  a 
shelf  or  cutting  which  at  Juan  Vinas  station  is  800  feet  (245 
meters)  above  the  river.  The  station  lay  near  the  southern 
side  of  what  seemed  to  be  the  floor  of  an  old  crater.  The 
southern  wall  of  this  crater,  lying  between  the  railroad  and 
the  river,  was  very  low.  On  all  other  sides  its  height  was 
much  greater  and  in  places  reached  700  feet  (213  meters). 
The  north  and  south  diameter  of  this  depression  was  greater 
than  the  east  and  west  diameter  and  the  floor  was  nar- 
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rower  at  the  northern  than  at  the  southern  end.  The 
stretch  of  railroad  track  within  the  crater  was  rather  less 
than  half  a  mile  long.  From  the  station  a  cart  road  de- 
scended by  a  series  of  zigzags  to  an  iron  bridge  spanning 
the  Reventazon  and  continued  downstream  to  the  Indian 
settlement  of  Tucurrique.  Another  road  from  the  station 
ascended  the  sloping  sides  of  the  crater  and,  reaching  the 
rim,  traversed  more  level  country  to  the  village  of  Juan 
Vinas  distant  about  two  miles  from  the  railroad.  There 
were  thus  three  easily  accessible  levels,  that  of  the  railroad 
at  3300  feet,  that  of  the  village  at  4000  feet  (1220  meters) 
and  that  of  the  river  bottom  at  2500  feet  (760  meters).  The 
vegetation  of  these  three  levels  differed  much,  the  region 
around  the  village  being  largely  under  cultivation,  that  of 
the  river  bottom  most  undisturbed,  with  of  course  corre- 
sponding differences  in  the  fauna.  It  is  logical  therefore  to 
group  our  observations  in  connection  with  these  levels. 

Alongside  the  railroad  station  stood  the  restaurant  man- 
aged by  Mrs.  Ridgway,  an  American,  where  the  train 
leaving  San  Jose  each  morning  for  Limon  stopped  about  11 
o'clock  for  breakfast.  Here  we  too  had  our  meals.  We 
usually  slept  and  worked,  when  not  collecting,  in  a  little 
cabin  across  the  tracks  from  the  station  and  some  fifty  feet 
above  them,  on  the  low  southern  rim  of  the  crater.  It  con- 
tained two  tiny  rooms,  not  communicating  but  having  each 
a  door  to  a  little  porch,  and  looked  like  a  cozy  doll's  house  as 
it  nestled  close  to  a  huge  tree  whose  branches  partly  over- 
hung it.  Behind  were  two  more  trees,  heavily  draped  with 
Tillandsia.  These  trees  had  nothing  like  the  spread  of 
branches  of  some  of  our  oaks  or  sycamores  but  they  were 
immensely  tail,  the  stem  being  bare  of  branches  for  many 
feet  above  the  ground — a  condition  due  to  the  crowding  in 
the  forest  and  the  effort  each  tree  must  make  to  reach  light 
and  air.     Now  that  the  forest  had  been  cut  down  around 
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them  the  trees  were  too  old  to  send  out  more  branches.  The 
cabin  stood  in  a  little  garden  enclosed  by  barbed  wire.  On 
one  side  was  a  patch  of  plantains  mingled  with  palms,  cane 
and  a  number  of  Maranta-like  plants.  On  the  other  were 
a  few  hots  made  entirely  of  scraps  of  corrugated  iron,  where 
some  peon  families  lived.  In  the  space  between  these 
houses  and  the  railroad  was  a  perfect  thicket  of  the  hand- 
some small  milkweed  with  brilliant  red-and-orange  blos- 
soms (Asclepias  curassavica)  so  common  in  Costa  Rica. 

Our  first  stay  at  Juan  Viiias  in  the  latter  days  of  June 
found  the  ground  about  our  cabin  dug  up  ready  for  beans  to 
be  planted.  At  the  end  of  July  the  beans  were  one  to  two 
feet  high.  By  the  last  of  September,  the  crop  was  mature, 
the  vines  dried  up  and  a  negro  was  at  work  clearing  the 
ground  for  a  new  crop  to  go  in  in  a  week  or  two,  for  already 
there  was  an  amazing  growth  of  weeds  and  bushes.  Gui- 
tites  that  had  been  cut  to  the  ground  in  June  and  again  in 
July  now  showed  stalks  as  high  as  one's  head  and  an  inch 
thick,  and  the  guitite  fence  posts, — really  bare  posts  at  our 
August  visit — were  bushes  almost  as  high  as  the  cabin. 

On  the  evenings  of  September  30  and  October  I  we  no- 
ticed some  luminous  insects  creeping  over  the  soil  imme- 
diately in  front  of  our  cabin,  where  the  beans  had  been 
cleared  away.  We  obtained  a  few  specimens  each  night 
and  kept  them  alive  in  a  vial  for  two  days  or  so  before  pre- 
serving them.  They  were  beetle  larvae  of  the  Elater  fam- 
ily— that  of  the  common  spring-  or  click-beetle  of  the  United 
States.  In  daylight  these  larvae  were  pale  yellow  in  color 
and  presented  no  remarkable  difference  from  other  larvae 
of  this  family,  but  at  night  they  were  very  attractive  from 
the  glow  which  they  produced.  Their  lengths  ranged  from 
4  to  22  mm.  when  resting  quietly,  but  they  could  stretch  out 
to  a  little  more  than  these  dimensions.  Their  light-pro- 
ducing organs  were  arranged  in  eleven  pairs  as  follows:  1, 
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occupying  all  of  the  head;  2,  the  anterior  end  of  the  pro- 
thorax;  3-1 1,  the  nine  abdominal  segments,  one  pair  in 
each  segment,  that  of  the  last  segment  being  the  largest  of 
the  abdominals. 

Pairs  1  and  2  were  much  more  constantly  in  activity  than 
the  others.  The  number  of  the  abdominal  luminous  organs 
in  activity  varied  from  time  to  time.  In  some  individuals 
there  was  only  one  luminous  area  on  a  given  abdominal 
segment,  i.  e.,  the  right  or  left  organ  was  absent  altogether, 
functionally  at  least.  Usually  when  these  larvae  were 
crawling  over  the  ground  only  pairs  I  and  2  were  luminous; 
when  we  attempted  to  pick  up  the  insect  the  abdominals 
also  became  luminous  as  the  larva  ran  to  escape  the  fingers. 
The  color  of  the  light  produced  by  all  the  pairs  of  luminous 
organs  was  the  same — green.  These  larvae  could  run  very 
fast.  We  could  not  detect  any  odor  from  them  nor  on  the 
fingers  after  handling  them.  The  use  of  this  light  to  the 
larvae  is  problematical  as  in  this  stage  of  development  it 
cannot  serve  as  a  sexual  attraction.  Unfortunately,  we 
did  not  attempt  experiments  to  determine  whether  the 
larval  light  might  aid  in  catching  prey. 

Fireflies  (Lampyridse)  were  conspicuous  also  on  these 
evenings  at  the  beginning  of  October,  usually  high,  or  other- 
wise inaccessible;  we  noted  their  presence  here  in  March 
also.     The  light  they  produced  was  green. 

In  June  we  had  some  bright  moonlight,  the  moon  being 
in  the  second  quarter;  but  several  times,  between  seven 
and  eight  o'clock,  the  mist  stole  in  as  a  slender  finger  from 
the  eastern  end  of  the  crater,  where  the  railroad  entered 
through  a  deep  cut.  Rapidly  the  mist  filled  the  entire 
crater,  blotting  out  its  edges  all  around  and  cutting  off  the 
direct  moonlight. 

The  floor  of  the  old  crater,  which  our  cabin  faced,  was  in 
great  part  swampy  and  had  been  much  wetter  in  earlier 
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years  before  any  attempts  were  made  to  drain  it  and  hence 
was  locally  known  as  the  laguna.  At  the  time  of  our  first 
visit,  two  ditches  had  been  dug  across  it.  One  of  these  waB 
near  its  eastern  edge,  the  other  crossed  it  from  northwest 
to  southeast  approximately,  in  continuation  of  a  small  brook 
descending  the  crater  slopes.  The  first  ditch  was  begun 
about  October,  1908,  Mr.  Cochenour  said;  at  its  northern 
end  it  received  the  waters  of  the  Rio  Naranjo,  which  on 
leaving  the  crater  at  the  southeast  edge  formed  a  waterfall 
in  a  narrow  gorge  and  rushed  down  to  the  Reventazon.  Be- 
tween July  and  October,  1909,  a  third  ditch  bordering  the 
laguna  on  its  southern  edge  had  been  dug.  The  result  will, 
of  course,  be  that  the  swamp  will  become  dry  land,  even- 
tually to  be  planted  in  maize  and  then  in  coffee,  and  plant 
and  animal  life  will  be  greatly  changed.  Part  of  its  area 
was  used  for  grazing  cattle  during  our  visits.  From  the 
collector's  point  of  view  the  ditches  made  the  inner  parts  of 
the  laguna  more  accessible  and  to  that  extent  at  least  were 
an  improvement. 

In  February  and  March  the  south  and  west  ditches  were 
bordered  with  great  quantities  of  Eleockaris  and  other  water 
plants,  while  the  water  itself  contained  in  places  much  stone- 
wort  {Chora  or  Nitella),  Toward  the  center  of  the  laguna 
was  a  large  patch  of  handsome  mallows-  {Hibiscus  sp.,  near 
unciTuttus  but  distinct)  with  vivid  dark  red  flowers  and  a 
spiny  stem  very  evil  to  handle.  March  also  showed  many 
red-stemmed,  pale  pink-  or  white-blossomed  begonias, 
which  with  some  clumps  of  low  spiny-stemmed  tree-ferns 
were  perhaps  relics  of  a  previously  wooded  condition.  When- 
ever we  went  into  the  laguna  we  usually  found  some  new 
object  of  interest;  on  October  5  it  was  the  curious  plant 
Monstera  with  its  lacerated  leaves,  also  a  forest  dweller  by 
nature.  In  the  same  visit  the  edge  of  the  laguna  showed  the 
red  torches  of  the  gorgeous-flowered  Odontomma  fiagellum, 
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one  of  the  Acanthace*.  At  other  times  we  noted  quanti- 
ties of  Piper  kirsutum  and  a  vine  with  bright  red  flowers, 
Pitts  rhombifotta.  Along  the  western  edge  of  the  laguna  were 
large  groves  of  guayabo  trees  (from  whose  fruit  "guava" 
jelly  is  made),  full  of  fruit  which  in  July  was  still  un- 
ripe. In  the  narrower,  northern  part  of  the  laguna  was 
a  large  vegetable  garden  cultivated  by  a  Cuban,  who  showed 
us  some  pieces  of  pottery,  broken  but  quaint  and  interesting, 
that  he  had  himself  dug  out  of  old  graves  in  clearing  the 
land  for  his  garden. 

Large  portions  of  the  sloping  crater-walls  enclosing  the 
laguna  on  the  eastern,  northern  and  western  sides  were 
planted  in  coffee,  the  cultivated  area  on  the  west  side  being 
much  less  than  on  the  other  two.  On  June  27  we  wandered 
through  the  western  coffee  patch,  which  was  on  a  steep 
slope  of  very  loose  soil  so  that  we  had  to  be  constantly  on 
our  guard  lest  we  lose  our  footing  and  roll  down.  The  coffee 
here  was  shaded  by  plantains  and  a  few  large  scattered  forest 
trees  left  standing.  P.  caught  a  lichen-imitating  katydid 
(Lichenockrus  sp.,  probably  marmoratus),  whose  markings 
exactly  resembled  the  mottled  green-gray  lichen  on  the  tree- 
trunks.  Its  body  was  18  mm.  (three-fourths  inches)  long; 
it  had  projecting  knobs  on  head  and  thorax  and  a  row  of 
knobs  along  the  middle  of  the  upper  surface  of  the  abdomen; 
the  wings  were  but  3  mm.  long,  indicating  its  youthfulness, 
as  the  adult  insect  has  the  organs  of  flight  well  developed.1 
Later  we  watched  a  large  red  and  black  solitary  wasp  work- 
ing at  its  burrow.  There  was  a  limp  green  katydid  lying 
outside  the  burrow  when  we  first  saw  it  and  the  wasp  was 
fussing  around  the  entrance.  She  soon  went  down,  head 
first,  and  after  an  interval  backed  out  with  a  pellet  of  earth 
in  her  jaws.    This  she  passed  between  her  legs  from  pair  to 

1  See  the  figure  by  Retain  the  Procterlingi  of  tkt  Acadtmy  of  Natural  Seitncts  of 
Philadelphia  for  190s,  p.  816. 
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pair  to  the  hindermost  when  she  gave  it  a  hard  kick  and  sent 
it  flying.  This  excavating  was  repeated  about  a  dozen  times, 
and  sometimes  the  pellet  was  kicked  a  distance  of  three  to 
four  inches.  The  wasp  then  seized  the  katydid  in  her  jaws — 
I  think  grasping  it  by  one  antenna — and  backed  in  with  it. 
She  stayed  down  several  minutes  and  a  great  humming 
went  on;  probably  she  laid  an  egg  on  the  katydid  but  that 
we  did  not  see.  Coming  out  head  first  she  ran  to  the  loose 
earth  she  had  carried  up  and  kicked  a  little  pile  toward  and 
into  the  burrow.  Turning  round  she  shoved  down  with  her 
head  such  particles  as  were  caught  on  the  edge  of  the  tunnel, 
then  ran  in  head  first  and  probably  rammed  the  earth  hard 
with  her  head;  at  least  that  Is  the  usual  procedure.  This 
she  repeated  ten  or  twelve  times,  then  came  out  and  flew 
away  leaving  the  mouth  of  the  burrow  open  and  unpro- 
tected. We  waited  for  her  nearly  half  an  hour,  but  in  vain, 
so  we  shall  never  know  whether  she  abandoned  the  burrow 
or  was  unlucky  in  her  hunting  trip. 

Among  the  coffee  on  the  eastern  slope  of  the  crater 
stood  a  tree  with  hanging  nests  of  a  yellow-tailed  oriole  or 
"oropendola."  As  we  could  approach  very  near  to  these 
nests  we  decided  on  June  30  to  photograph  them  with — 
if  possible — one  or  two  of  the  birds  themselves  on  the  nests. 
So  everything  was  made  ready  and  we  waited  three-quarters 
of  an  hour  for  the  birds.  But  although  they  Bat  on  nearby 
trees  and  finally  actually  visited  the  nests,  their  entrance 
to  the  nests  was  so  skillful  and  their  stay  so  short  that  our 
pictures  although  good  of  the  nests  do  not  show  a  single 
bird.  There  are  two  commonly  found  species  of  oropendolas 
in  Costa  Rica.  This  one  at  Juan  Vinas  was  the  upland  and 
Pacific  species  (Zarhynckus  wagleri  wagleri);  its  average 
length  is  fourteen  inches  in  the  male,  ten  and  one-half  in 
the  female.  The  lowland  oropendola  of  the  Atlantic  slope 
(Gymnostinops  monUzuma)  is  larger,  nineteen  and  one-half 
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inches  long  in  the  male,  sixteen  inches  in  the  female,  on  the 
average.  Both  species  are  glossy  black  and  dark  chestnut 
with  mostly  yellow  tails.  Technically,  Zarkynckus  has  the 
bill  much  swollen  basally,  forming  a  broad  rounded  frontal 
shield  whose  width  is  decidedly  greater  than  the  distance 
from  the  nostril  to  the  tip  of  the  maxilla,  while  in  Gymnostt- 
nops  the  basal  portion  of  the  bill  is  less  expanded  and  the 
frontal  shield  is  less  than  half  as  wide  as  from  nostril  to  tip 
of  maxilla  (Ridgway). 

The  chorus  of  bird-song  around  our  cabin  before  sunrise 
each  morning  was  always  a  pleasant  feature  and  we  regretted 
that  we  were  not  ornithologists  to  appreciate  it  fully.  These 
mornings  alone  were  enough  to  refute  the  popular  misstate- 
ment that  "birds  in  the  tropics  have  no  song."  In  March 
the  drumming  of  the  tree-frogs  was  incessant  after  nightfall, 
accompanied  by  a  two-noted  scream  which,  so  far  as  it  went, 
suggested  a  whippoorwill  and  which  could  be  heard  at  in- 
tervals all  night  and  after  daybreak  although  it  ceased  before 
sunrise.  In  April  we  occupied  a  room  in  Mrs.  Ridgway's 
eating-house  instead  of  our  cabin.  This  room  had  unglazed 
windows,  guarded  by  solid  shutters  of  galvanized  iron  with  a 
wooden  frame,  so  that  when  closed  to  keep  out  rain  both 
light  and  air  were  also  excluded.  Above  the  shutter  was  an 
open  scroll  work  designed  probably  to  admit  a  trifling  amount 
of  air  when  the  shutter  was  closed.  One  day  as  we  sat  inside 
this  room  two  wrens,  after  alighting  on  the  top  of  a  shutter, 
flew  to  these  small  openings  and  peeped  in  at  us.  Their 
little  brown  heads  and  round  black  eyes  were  very  amusing 
as  they  were  thrust  through  hole  after  hole  in  the  scroll 
work,  and  the  owners  thereof  scrutinized  us  carefully  first 
with  one  eye  then  the  other.  The  birds  continued  this  for 
about  ten  minutes  before  they  finally  flew  away. 

A  handsome  woodpecker  with  a  large  crest  of  flaming  red 
feathers  frequented  the  laguna  in  the  last  of  July.    He  had 
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a  single  sharp  note  followed  by  a  long  flute-like  trill  on  sev- 
eral lower  notes.  It  was  interesting  to  see  htm  look  sharply 
at  the  tree-trunk  he  was  standing  on,  with  his  head  first  on 
one  side  then  the  other,  then  with  head  drawn  back,  utter 
his  loud  song  and  as  he  finished  the  last  note  give  a  few  re- 
sounding taps  to  the  tree. 

Toucans  were  not  often  observed  near  our  cabin  but  on 
April  26  one  flew  across  the  road  close  enough  for  his  immense 
green  bill  to  be  seen  plainly.  As  it  flew  with  the  grotesque 
bill  held  straight  out  it  looked  for  an  instant  [ike  a  bird  which 
had  stuck  a  banana  on  its  beak  end-wise  and  was  flying 
away  with  it.  We  could  not  get  very  near,  but  the  bird 
perched  on  a  bare  tree  where  it  showed  clearly  against  the 
sky. 

The  railroad  offered  a  means  of  walking  about  in  all  seasons 
of  the  year,  especially  in  wet  weather  when  the  cartroads 
were  deep  in  mud,  and  we  used  it  very  frequently.  It  af- 
forded fine  views  of  the  Reventazon  canon  both  up  and  down- 
stream after  passing  out  of  the  crater.  Along  it,  here  and 
there,  occurred  "guarumo"  or  Cecrofia  trees,  which  have 
rather  sprawly,  "candelabra-like"  branching  and  whitish 
trunks,  each  branch  tipped  with  a  cluster  of  large,  deeply 
divided  palmate  leaves.  They  are  highly  typical  of  tropical 
America.  The  hollow  stems  are  divided  by  cross  partitions 
at  the  nodes  which  show  on  the  outside  of  the  trunk  and  are 
often,  but  not  always,  inhabited  by  belligerent  ants  of  the 
genus  Axteca.  Although  it  has  been  held  that  the  foliage 
is  protected  by  the  presence  of  these  ants,  Wheeler  (1913) 
"after  examining  hundreds  of  young  and  old  trees"  has 
come  to  the  conclusion  of  von  Ihering  and  of  Fiebrig  that 
the  "Cecropias  have  no  more  need  of  the  Aztecas  than  dogs 
have  of  their  fleas."  One  of  these  Cecropias,  to  the  west 
of  the  crater,  had  a  large  pendent  paper-covered  wasps' 
nest  on  one  of  its  branches  and  so  became  a  definite  land- 
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mark  for  us.  Noted  on  our  June  and  August  visits,  the  nest 
at  the  end  of  September  was  still  the  home  of  an  active 
colony  of  wasps. 

On  September  29  we  gathered,  along  the  track,  some 
flower-clusters  of  a  leguminous  vine,  the  "Ojo  de  buey" 
(Mucuna  mutisiana)  which  was  then  in  full  bloom.  The 
vine  clambers  high  over  trees  and  rocks,  dangling  its  in- 
florescences like  plummets  at  the  end  of  thread-like  peduncles 
two  to  three  feet  long.  We  had  noted  these  inflorescences 
on  earlier  visits  when  they  were  younger  and  the  peduncles 
consequently  shorter.  The  papilionaceous  flowers  are  waxy, 
greenish-white  in  color  and  about  two  inches  long,  with  a 
keel  very  long  in  proportion  to  the  standard.  The  pedicels 
are  about  the  length  of  the  flowers,  which  are  arranged  radi- 
ally owing  to  the  crowding  of  all  the  flowers  into  the  last 
inch  or  two  of  the  peduncle.  Such  an  inflorescence  may  be 
eight  or  nine  inches  in  diameter,  and  presents  a  most  curious 
appearance  as  it  sways  in  the  breeze  or  hangs  motionless 
in  some  breathless  little  nook.  The  flowers  are  followed 
by  large  flat  pods  eight  to  ten  inches  long  and  almost  two 
inches  wide.  These  when  ripe  open  along  both  sutures 
disclosing  a  few  large  round  flat  beans  nearly  an  inch  and  a 
half  in  diameter,  which  adhere  alternately  to  one  or  the  other 
valve.  To  their  shape  and  rich  black  color  the  plant  owes 
its  popular  name  of  "Ojo  de  buey" — Eye  of  the  ox. 

Numerous  flowers  grew  along  the  track.  In  October 
we  saw  blooming  Castilleja  communis,  much  less  showy 
than  the  C.  irazuensis  we  found  in  the  crater  of  Irazu,  a  pas- 
sion flower  with  curiously  truncated  leaves  {Passifiora 
lunata)  and  the  red-flowered  Russelia  sarmentosa.  In  early 
December  the  most  abundant  wild  flowers  here  were  the  red- 
flowered  Isoloma  teagneri,  whose  blossoms  suggest  those  of 
our  monkey-flowers  (Mimulus),  Browallia  demissa,  a  small 
Solanaceous  plant  with  blue  flowers,  and  a  yellow-flowered 
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composite  with  heads  two  inches  b  diameter.  The  blossoms 
of  the  Isoloma  were  attractive  to  the  large  black  and  yellow 
swallow-tail  butterfly  Papilio  tkoas,  whose  wings  at  this 
time  were  much  torn.  Both  in  December  and  February 
we  found  a  species  of  Siphocampylus  blooming  on  the  rail- 
road banks,  where  also  grew  an  odd  little  Urticaceous  plant 
(PiUa  microphylla)  and  a  handsome  small  poke  (Phyto- 
lacca decandra)  with  bright  purple  flowers.  Among  the 
cinders  of  the  roadbed  were  small  Euphorbs  (Euphorbia 
nutans). 

Nests  and  paths  of  the  leaf-cutter  or  "  parasol "  ants  (Atta) 
were  common  about  the  laguna  and  railroad.  These  insects 
derive  their  English  names  from  the  habit  of  cutting  bits 
from  leaves  or  other  parts  of  plants  and  carrying  them  in 
their  jaws,  balanced  over  their  heads  or  bodies,  to  their 
underground  nests.  Thomas  Belt,  during  his  four  years' 
stay  in  Nicaragua,  and  independently  Fritz  Muller  in  Brazil, 
ascertained  that  on  these  leaf-fragments  in  the  nests  grows  a 
fungus,  which  is  used  by  the  ants  as  food;  the  leaf-fragments 
themselves  are  subsequently  abandoned  as  refuse.  Alfred 
Moeller,  working  in  Brazil,  found  that  the  parts  of  the 
fungus  used  by  the  ants  are  pale  white  corpuscles,  .25  to  I 
mm.  in  diameter,  which  he  called  "  kohl-rabi  clusters  "  and 
which,  he  believed,  are  due  to  culture  by  the  ants,  as  they 
are  not  formed  when  the  fungus  is  experimentally  grown 
apart  from  the  influence  of  the  ants. 

On  some  firmer  ground  on  the  west  side  of  the  laguna  was 
quite  a  large  nest  with  many  openings  and  well-defined  and 
hard-trodden  ant  paths  leading  to  it.  On  October  I  we 
found  ants  (Atta  cephalotes)  carrying  pellets  of  refuse  material 
out  of  several  of  the  openings  but  very  few,  almost  no,  ants 
carrying  leaves  or  other  burdens  into  the  nest.  Among  the 
ejecta  was  an  Aphodiid  beetle  (Atanius  strigicauda)  5  mm. 
long,  shining  blackish,  although  the  strongly  knobbed  antenna; 
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are  reddish;  the  head  and  thorax  have  irregularly  arranged 
punctures,  each  elytron  has  nine  grooves  containing  punc- 
tures. This  beetle  probably  acts  as  a  scavenger.  At  one 
large  opening  were  perhaps  a  dozen  big  worker  or  soldier 
ants,  with  enormous  heads,  apparently  being  dragged  out 
by  much  smaller  workers;  others  of  the  soldiers  seemed  to 
be  fighting  among  themselves.  Something  was  evidently- 
amiss.  We  examined  the  ant-paths  both  near  the  nest  and 
at  a  distance;  where  in  July  were  hundred  of  workers  each 
bearing  its  piece  of  leaf,  fruit  or  flower,  were  now  only  one 
or  two,  laden  as  usual  but  lonely. 

Alongside  the  railroad  west  of  the  crater  was  a  wonderful 
path  worn  by  the  tiny  ant  feet  along  the  face  of  a  steep  bank. 
It  could  be  clearly  traced  as  a  hard  bare  streak  for  fifteen 
to  twenty  feet  and  was  one  to  two  inches  wide.  The  bank 
was  thickly  clothed  with  grasses,  ferns  and  other  plants 
and  this  bare  ledge  was  plainly  visible  from  the  opposite 
side  of  the  railroad  cut.  About  8  in  the  morning  of  July  22 
the  ants  were  only  beginning  to  work  and  few  leaf-fragments 
were  being  carried.  When  we  passed  about  10.30  the  sun 
was  hot  and  there  was  tremendous  activity  among  the  leaf- 
cutters  and  at  3.15  they  were  still  carrying  leaves  into  the 
nest  although  it  was  raining.  Across  one  ant  trail  there 
were  three  columns  of  small  black  ants,  which  caused  some 
interruption  and  excitement.  Leaf-cutters  without  burdens 
met  and  crossed  antenna;  with  the  blacks,  but  there  was 
no  actual  fighting.  On  September  28  these  trails  were 
abandoned  and  at  the  mouth  of  the  nest  only  one  leaf-cutter 
was  seen.  These  ants  travel  great  distances,  it  is  said  as 
much  as  half  a  mile,  to  the  plants  whose  leaves  they  cut  up, 
and  it  is  quite  possible  that  this  large  nest  sent  armies  to 
the  coffee  plantations  on  the  crater  side,  thereby  drawing 
upon  itself  the  wrath  of  the  planter.  There  is  constant 
warfare  upon  the  leaf-cutters  by  the  latter,  who  fights  them 
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with  ditches  of  running  water  which  the  ants  are  unable  to 
cross,  by  flooding  the  nests  and  by  exploding  them  with 
carbon-bisulphide.  The  latter  is  said  to  be  the  most  suc- 
cessful method  yet  devised.  On  December  2  the  leaf- 
cutters  were  crossing  the  railroad  west  of  the  crater  and 
another  busy  column  was  marching  along  the  horizontal 
roadway. 

A  third  nest  was  under  the  road  ascending'  from  the  sta- 
tion toward  the  village  and  had  several  openings  in  the  road- 
bed and  from  these,  on  August  2,  ants  were  emerging,  some 
carrying  pieces  of  leaves  which  had  been  previously  taken 
into  the  nest.  These  pieces  were  carried  five  or  six  inches 
from  the  openings  and  dropped  on  the  pellets  of  earth  which 
were  likewise  brought  up  by  the  ants  in  much  greater  num- 
ber. I  examined  two  of  these  leaf  pieces  under  my  lens  but 
could  find  no  cause  for  their  rejection.  Reasons  mentioned 
by  Belt  in  his  account  of  this  action  (Naturalist  in  Nica- 
ragua,  2nd  edit.,  p.  82)  did  not  seem  to  apply,  as  no  rain  had 
fallen  during  the  day,  nor  did  the  pieces  appear  in  the  least 
withered;  one  had  what  looked  like  fungus  marks  acquired 
while  on  the  tree,  but  the  other  did  not. 

Still  another  rather  small  nest  was  alongside  of  the  rail- 
road tracks  within  the  crater  but  east  of  the  station.  On 
passing  it  on  September  29,  I  noticed  two  blue-black  wasp- 
like insects  running  over  the  top  of  the  nest,  one  of  which 
entered  an  opening  and  entirely  disappeared  from  sight.  In 
a  short  time  it  came  up,  walked  about  a  little  and  went 
down  again,  not  to  reappear  as  long  as  I  watched.  Two 
leaf-cutters  came  out  of  this  opening  at  intervals  after  the 
visitor  had  gone  down  the  second  time  and  were  apparently 
unconcerned.  Later  I  caught  the  other  of  these  two  blue- 
black  insects,  which  proved  to  be  a  fly  (Eristalis  scutel- 
laris),  whose  manner  of  walking,  of  flying  and  of  folding  the 
wings  down  over  the  back  of  the  abdomen  is  like  that  of  a 
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wasp.  It  was  a  female,  five-eighths  of  an  inch  (16  mm.) 
long,  shining  bluish-black  with  a  bright  yellow  spot  on  the 
scutellum  (hind  part  of  the  thorax)  and  a  pair  of  yellow  spots 
on  each  of  the  second  and  third  abdominal  segments.  The 
head  was  relatively  large,  hemispherical  and  chiefly  occu- 
pied by  the  eyes.  The  wings  were  smoky.  This  species 
is  found  also  throughout  much  of  South  America.  As  the 
larvae  of  Eristalis  (a  genus  occurring  throughout  the  world) 
are  known  to  live  "in  decaying  vegetable  matter,  manure  or 
in  soft  mud  impregnated  with  decaying  vegetable  matter" 
(Williston),  possibly  the  larvae  of  E.  seutellaris  may  feed  on 
the  decaying  leaf-fragments  gathered  by  the  ants. 

A  few  yards  from  the  beginning  of  the  zigzag  road  down 
to  the  Reventazon  were,  in  June  and  late  July,  two  streams 
of  numerous  leaf-cutters  crossing  the  road,  but  on  Septem- 
ber 29  there  was  only  one  stream  composed  of  very  few  in- 
dividuals. At  this  time  of  year,  therefore,  there  seemed  to 
be  a  marked  decrease  in  the  ants'  activities  in  a  number  of 
nests  at  Juan  Virias. 

Without  having  given  special  attention  to  the  distribu- 
tion of  the  leaf-cutters  in  Costa  Rica,  our  notes  mention 
them  as  occurring  not  far  from  a  swamp  near  Paraiso,  where 
were  two  nests  near  the  railroad  track  at  about  4400  feet 
elevation.  Into  one  of  these,  on  October  11,  the  ants  were 
carrying  many  more  bits  of  plants  than  was  the  case  at  Juan 
Viiias  twelve  days  earlier.  Again,  south  of  the  Paraiso 
road  and  nearer  to  Cartago,  we  came,  on  October  26,  upon 
a  large  leaf-cutters'  nest  directly  in  the  road,  which  was  in 
process  of  being  moved  around  the  nest  by  trails  made  by 
horses  and  mules  to  avoid  it.  A.'s  horse  shied  and  showed 
uneasiness  until  he  was  safely  past,  evidently  fearing  the 
ground  would  crumble  or  his  feet  sink  into  holes.  This 
colony  was  vigorous  and.  flourishing,  to  judge  from  its  size 
and  the  trails  leading  to  it,  and  was  located  less  than  500 
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feet  lower  than  Cartago.  On  March  14  we  rode  east  of 
Cartago  primarily  to  capture  ant  pictures,  but  we  saw  few 
active  trails  except  in  deep  shade  or  confused  with  vegeta- 
tion. On  the  road  near  Las  Concavas  we  photographed  a 
large  nest  with  half  a  dozen  conical  openings  like  little  vol- 
canic craters,  over  a  foot  high.  We  attempted  a  picture  of 
a  bridge  composed  of  sticks  and  branches  by  means  of  which 
the  ants  were  crossing  a  little  rivulet.  But  every  attempt 
to  clear  away  intervening  vegetation  and  let  in  more  light 
caused  the  ants  to  slip  over  to  the  darker  side  of  the  bridge, 
so  that  their  "bashfulness" — (or  negative  heliotropism?) — 
kept  most  of  them  out  of  the  pictures.  On  the  Pacific  side, 
a  large  and  active  column  of  leaf-cutters  was  observed  on 
the  carretera  aacional  between  El  Alto  and  Tres  Rios  at  an 
altitude  of  4650  feet,  on  March  17,  and  we  have  specimens 
from  Alajuela  dated  September  9.  These  last  two  lots 
represent  another  species,  Atta  (Jcromyrmex)  octospinosa, 
whose  differences  from  cephalotes  may  be  seen  very  easily 
from  the  accompanying  photographs. 
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The  road  leading  upward  from  the  railroad  station  to  the 
village  of  Juan  Vifias  ran  up  the  west  and  northwest  sides 
of  the  crater  and  gave  a  good  view  of  the  laguna,  its  vege- 
table gardens  and  grazing  cattle.  The  glossy  leaves  of  the 
coffee  on  the  sloping  sides  looked  very  pretty;  in  June  the 
green  berries  were  about  half  an  inch  in  diameter.  The 
coffee  trees  were  planted  in  regular  rows  five  to  six  feet 
apart,  and  the  soil  kept  well  cultivated  and  free  from  weeds, 
a  peculiar  form  of  machete  being  used  by  Costa  Rican  gar- 
deners for  weeding  and  "hoeing." 

Although  this  road  was  a  "Government"  road,  it  con- 
sisted of  earth  and  loose  stones,  and  after  rains  it  became 
deep  mud,  into  which,  as  our  diary  of  July  29  records,  "we 
frequently  slipped  to  the  ankles  even  in  the  best  spots.  It 
soon  began  to  rain  again  and  worse  looking  objects  than  we 
were  by  the  time  we  reached  our  cabin  it  would  be  hard  to 
find!  Our  shoes  were  so  thoroughly  soaked  that  it  was  tor- 
ture to  get  into  them  next  day."  Another  memorandum, 
of  December  2,  concerning  this  road,  reads,  "it  was  liquid 
mud  to  a  depth  of  a  foot  or  more,  as  estimated  on  the  legs 
of  a  horse  which  went  plashing  through  it." 

The  road  crossed  several  small  streams;  over  the  largest, 
the  Rio  Naranjo,  was  an  iron  bridge  on  cement  piers.  It 
was  a  picturesque  stream  ten  to  twelve  feet  wide,  tumbling 
over  the  rocks  in  little  falls.  On  June  29  we  found  a  rather 
uncommon  insect  on  a  long,  freely-hanging  vine  in  the  deep 
shade  of  this  little  ravine.     It  was  Colobopterus  trivialis,  an 
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Leaf-cutting  Ants. 
.  Workers  of  Atta  octospinosa  from  near  Tres  RIos  (x2). 
.  Workers  of  Atta  cephaloUf  from  Juan  Villas  (x2.8). 
.  Male  of  A.  cepkalotti  from  Cartago  (xz.6). 
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t,  2.   Army  Ants,  Ecilon  prtrdator,  Apua  Buena  Creek.  X4. 
3.  The  Larva  of  Dragonfly,  Cora,  Juan  Vinas.    xjl/*- 
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Ascalaphid  related  to  the  ant-lions  but  differing  from  them 
in  having  antenna?  as  long  as  or  longer  than  the  body,  and 
knobbed  at  the  tip.  This  individual  presented  a  most 
stretched-out  appearance,  for  it  had  arranged  itself  with 
antennae,  body,  wings,  and  hind  legs  held  parallel  to  the 
vine  to  which  it  clung,  the  wings  being  folded  over  the  body 
in  roof-wise  fashion. 

The  current  of  the  Naranjo  was  swift  but  there  were 
quieter  pools  in  it  here  and  there,  owing  to  the  numerous 
stones  in  its  bed  forming  partial  dams.  At  one  of  these 
pools,  about  3  P.  M.  on  August,  2  P.  saw  a  male  dragonfly 
{Breekmorhoga  pertinax  eurysema)  poising  with  rapidly 
fluttering  wings  over  a  certain  limited  area.  By  gradually 
lowering  the  net  to  within  a  few  inches  of  the  insect  and 
then  bringing  it  down  into  the  water  as  fast  as  I  could,  I 
captured  the  specimen.  No  other  dragonfly  was  nearby. 
About  3.30  in  precisely  the  same  spot,  another  male  of  the 
same  subspecies  was  poising  in  the  same  place  and  was  caught 
in  the  same  manner  on  the  same  square  foot  of  water.  About 
4  o'clock  a  third  male  of  the  same  subspecies  was  behaving 
similarly  in  the  same  spot,  but  this  one  I  failed  to  take;  it 
was  alarmed  by  the  attempt,  flew  away  and  I  saw  it  no  more. 
What  was  there  in  this  spot  which  had  such  an  attraction 
for  this  subspecies  that  three  individuals  took  up  their  sta- 
tion there — not  on  some  stick  or  stone  but  hovering  in  the 
air? 

We  found  three  species  of  Breekmorhoga  at  Juan  Vinas 
and  its  vicinity,  all  of  which  possess  eyes  which  in  life  are  a 
beautiful  metallic  bluish-green  or  greenish-blue.  This  color 
is  found  in  the  eyes  of  many  swift-flying  dragonflies  but  is 
not  correlated,  as  far  as  I  could  see,  with  the  habit  of  life 
as  regards  quantity  of  external  light.  B.  pertinax  eurysema 
°n  the  upper  Naranjo  was  in  deep  shade,  B.  vivax  on  the 
lower  Naranjo  near  its  junction  with  the  Reventazon  in  less 
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shade,  while  at  Quebrada  Honda,  on  August  i,  another 
species  (B.  rapax  crocosema)  was  active  in  bright  unshaded 
sunshine. 

At  three  places  along  the  Naranjo,  above,  at  and  be- 
low the  laguna,  at  altitudes  of  3500,  3300  and  2500  feet, 
respectively,  we  found  in  August  dead-white  plaster-like 
disks  18  mm.  in  diameter,  which  were  attached  to  the  surfaces 
of  rocks  or  trees  a  few  inches  to  three  feet  above  the  water's 
surface.  Each  disk  consisted  of  hundreds  of  elongated 
eggs,  in  contact  with  each  other  on  their  long  sides;  one 
end  of  each  egg  was  applied  to  the  rock  or  tree-trunk  while 
the  free  ends  were  coated  over  with  a  layer  of  the  white 
substance,  which  served  as  a  protection.  We  brought  one 
or  two  of  these  egg-disks  into  our  cabin  and  to  Cartago, 
but  the  eggs  hatched  and  the  larva;  died  before  we  knew — 
owing  probably  to  the  absence  of  the  water  into  which  they 
would  have  fallen  under  normal  conditions.  These  eggs  were 
laid  by  one  of  the  Sialidse  and  belong  to  the  same  genus 
(Corydalis)  as  the  "hellgrammite  fly"  of  the  United  States. 
It  was  possibly  C.  crassicornis,  which  we  took  around  the 
electric  lights  in  the  Cartago  streets  in  May. 

In  May  brightly  colored  butterflies  of  the  tropical  Ameri- 
can groups  Heliconidse  and  the  genus  Anaa  were  visiting 
the  flowers  on  the  roadside  bushes.  In  March  the  whole 
road  was  redolent  with  a  faint  sweet  perfume,  suggesting 
both  vanilla  and  mignonette,  produced  by  a  white-blossomed 
Verbenaceous  shrub  (Lippia  myriocephala)  ten  to  fifteen 
feet  high.  At  this  time  the  roadside  was  bordered  with 
Santa  Lucia  of  varying  shades  of  blue,  with  what  appeared 
to  be  a  white-flowered  Ageraium  which  was  always  taller 
than  the  other  (three  to  four  feet  as  compared  with  one  to 
two  feet),  and  another  white-flowered  composite  with 
flowers  resembling  the  Ageratums  but  with  alternate  leaves. 

About  half  an  hour's  easy  climb  up  this  road  brought  one 
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to  the  edge  of  the  crater,  where  the  road  bent  to  the  left 
opposite  a  little  cabin  which  formed  a  conspicuous  land- 
mark. The  country  at  this  upper  level  was,  in  elevation 
and  characteristics,  not  unlike  that  around  Cartago,  being 
used  for  grazing  and  agricultural  purposes,  so  we  seldom 
came  up  here — in  fact  only  four  times  in  all.  On  three  of 
these  visits  the  clouds  obscured  the  distant  panorama,  but 
on  the  fourth,  on  March  22,  the  day  was  beautifully  bright, 
and  when  P.  reached  the  rim  of  the  old  crater  and  looked 
northward  the  huge  masses  of  Irazu  and  Turrialba  vol- 
canoes were  very  little  hidden  by  cloud.  It  was  the  first 
time  I  had  seen  them  from  this  place.  The  whole  eastern 
and  southern  horizons  also  were  filled  with  mountains,  range 
after  range,  the  farthest  and  highest,  almost  due  south,  lifting 
their  peaks  above  a  thin  layer  of  white  cloud.  Seldom  have  I 
seen  a  grander  view.  In  the  foreground  were  the  delicate 
greens  of  sugar-cane  or  the  darker  glossy  greens  of  plantains 
or  coffee;  the  nearer  mountains  were  clothed  with  forest 
of  a  still  darker  green,  the  more  distant  mountains  softening 
into  blue.  , 

Beyond  the  crater's  rim,  a  short  distance  before  reaching 
the  village,  stood  a  large  two-storied  wooden  house  with 
spacious  verandas,  enclosed  with  glass  sashes,  on  each  story. 
It  originally  belonged  to  Don  Federico  Tinoco,  but  at  the 
time  of  our  visit  was  occupied  by  the  Messrs.  Cochenour, 
two  Canadians  who,  in  cooperation  with  the  Messrs.  Lindo, 
were  engaged  in  the  raising  and  preparation  of  sugar  and 
coffee.  We  enjoyed  their  hospitality  on  two  occasions, 
when  they  showed  us  their  garden,  sugar-mill  and  coffee 
beneficio.  The  garden  was  begun  by  Don  Federico,  who 
imported  a  number  of  trees  such  as  palms  and  northern 
willows.  One  of  the  handsomest  plants  was  an  apocynaceous 
shrub  with  glossy  leaves  and  large  yellow  trumpet-shaped 
flowers,   tinted  outside  with   red-brown. 
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The  sugar-cane  plantations  occupied  the  relatively  level 
plateau  out  of  which  the  deep  canon  of  the  Reventazon 
and  the  crater  of  Juan  Vinas  station  have  been  cut.  They 
extended  to  the  edge  of  this  canon,  the  sloping  sides  of  which 
were  covered  with  forest  and  dense  undergrowth  or,  on  the 
crater  sides,  with  coffee  and  some  maize.  The  sugar-cane 
was  planted  in  rows  five  to  six  feet  apart,  the  plants  in  each 
row  being  only  six  inches  to  two  feet  apart.  On  June  29 
the  cane  was  higher  than  a  man's  head.  In  appearance 
sugar-cane  is  not  unlike  maize  but  the  main  stem  is  shorter 
and  the  leaves  are  given  off  much  nearer  the  ground.  A  so- 
called  wild  cane  also  grows  in  Costa  Rica,  reaching  a  height 
of  ten  feet,  and  is  used  in  the  construction  of  native  huts 
and  houses.  This  is  possibly  the  "cana  blanca"  (Gynerium 
saccharoides).  It  is  easily  distinguished  from  sugar-cane 
because  its  leaves  are  definitely  two-ranked  so  that  in  "end  " 
view  the  plant  looks  very  flat,  while  in  sugar-cane  the  leaves 
are  several-ranked,  the  bases  forming  a  spiral  around  the 
main  stem,  and  in  no  view  does  the  plant  appear  flat. 

A  small  narrow  gauge  track  ran  from  the  sugar-mill 
through  the  plantation,  so  graded  that  the  loaded  cars  went 
down  by  gravity  to  the  mill  but  were  hauled  up  by  mules 
when  empty.  On  September  30  we  saw  the  cane  brought 
in  these  cars  to  the  mill,  dumped  at  the  head  of  wide  slow- 
moving  belts  and  fed  to  the  crushers,  where  the  juice  ran 
down  into  vats  while  the  almost  perfectly  dry  fiber  was  re- 
moved to  serve  as  fuel  in  the  preparation  of  the  sugar.  The 
juice  was  boiled  with  a  little  sulphur  vapor  to-  purify  it  and 
the  brown  molasses  was  run  into  the  centrifugal  refiners, 
where  we  watched  it  turn  paler  and  paler.  First,  second 
and  third  class  sugars  were  made  here — and  none  of  it  was 
beet  sugar.  All  the  sugar  was  used  in  Costa  Rica,  freight 
charges  being  so  heavy  and  excess  production  so  slight 
that  it  did  not  pay  the  producers  to  ship  outside.   The  molas- 
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ses  was  all  used  in  the  government  fabricas,  where  it  was 
made  into  alcohol  and  alcoholic  liquors,  the  making  of  which 
was  a  government  monopoly. 

It  was  at  the  Messrs.  Cochenour's  house,  on  May  31, 
that  we  first  met  Mr.  William  Schaus  and  Mr.  John  Barnes, 
then  in  their  three  years  of  collecting  Costa  Rican  Lepidop- 
tera.  During  this  period  they  obtained  1081  species  of  but- 
terflies and  4000  species  of  moths,  409  and  3350  more,  re- 
spectively, than  were  previously  known  from  Costa  Rica. 
Mr.  Schaus  regarded  Costa  Rica  as  the  richest  area  of  all 
Mexico  and  Central  America,  a  conclusion  to  which  his  pa- 
pers in  the  Annals  and  Magazine  of  Natural  History,  describ- 
ing some  hundreds  of  new  species,  bear  ample  testimony. 
These  Lepidopterists  were  now  gathering  the  nocturnal  moths 
attracted  by  the  electric  lights  at  this  house  and  mill  and  at 
£1  Sitio,  405  specimens  having  been  the  yield  of  the  preced- 
ing evening.  To  these  two  friends  we  were  indebted  for  many 
suggestions  which  guided  our  own  footsteps  in  Costa  Rica. 

The  village  of  Juan  Vinas  was  invisible  from  the  railroad 
but  could  be  well  seen  when  one  had  reached  the  crater's 
rim.  It  lay  on  a  small  hill  in  the  center  of  a  roughly  circular 
valley.  P.  visited  it  only  once,  on  March  22.  The  streets 
were  lighted  by  incandescent  electric  lamps  with  reflectors, 
the  current  being  supplied  from  the  Cochenour  power  plant, 
but  were  unpaved  and  had  either  no  sidewalk  at  all  or  only 
a  slightly  raised  earthen  path.  There  was  a  number  of 
two-story  houses,  built  chiefly  of  wood  and  corrugated  gal- 
vanized iron;  the  two-spired  church  was  also  wooden.  There 
were  two  schools,  telegraph  and  post  office,  shops,  etc. 

A  road  led  north  out  of  the  village  toward  Turrialba  vol- 
cano, passing  first  between  cafetales  and  then  potreros 
with  cattle;  half  an  hour's  walk  brought  one  to  a  pretty 
brook  which  issued  from  a  woods  at  the  left,  and  after  unit- 
ing with  a  similar  brook  at  the  road  was  crossed  by  a  bridge 
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with  stone  abutments.  I  ascended  the  first  brook  for  a  short 
distance,  and  spent  about  two  hours  (11.30-1.30)  searching 
for  dragonflies  here,  but  with  little  success. 

When  I  entered  the  valley  of  this  rivulet,  Turrialba  vol- 
cano was  still  in  full  view;  when  I  came  out  on  the  road 
again,  its  whole  upper  part  was  hidden  by  the  clouds.  After 
twenty  minutes'  walk  this  road  bent  sharply  to  the  northeast, 
descending  into  a  valley  in  which  lies  the  settlement  of  £1 
Sitio,  another  of  the  Lindo  coffee  and  sugar  estates.  I  how- 
ever followed  a  path  running  on  north,  which  after  some 
irregularities  brought  me  to  the  top  of  a  sudden  descent  of 
some  hundreds  of  feet,  at  the  bottom  of  which  I  could  see 
the  whitewashed  houses  and  red  roofs  of  El  Sitio.  Beyond 
El  Sitio  the  ground  rose  again  into  a  high  forest-covered 
hill  and  beyond  that  to  the  slopes  of  Turrialba  itself.  At  the 
edge  of  the  hill  was  the  two-storied  white  house  of  Senor 
don  Juan  Humana  and  farther  to  the  right,  on  Turrialba*  s 
slope,  the  houses  and  white-towered  church  of  Santa  Cruz. 
We  were  told  that  at  these  houses  on  the  lower  slopes  of 
Turrialba  the  grumblings  of  the  sleeping  volcano  were 
frequently  heard. 
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JUAN   VINA8 — THE   WATEKFALL8 

West  of  the  crater  along  the  railroad  the  wall  of  the  canon 
of  the  Reventazon  rose  to  a  height  of  700  or  more  feet  above 
the  tracks,  in  some  places  perpendicularly,  in  others  in  a 
series  of  varying  slopes  and  terraces.  Brooks  from  the 
upper  country  on  their  way  to  the  river  formed  cascades  or 
waterfalls  over  the  canon  sides.  Two  of  these,  accessible 
from  the  tracks,  were  often  visited  and  yielded  some  most 
interesting  insects.  In  our  own  conversation  and  diary 
we  designated  them  as  the  "nearer"  or  "high"  and  the 
"farther"  waterfall  from  our  cabin. 

The  nearer  waterfall,  which  had  the  larger  volume,  slipped 
over  sheer  rock  faces  two  to  three  hundred  feet  high.  Wher- 
ever there  was  sufficient  slant  the  adjacent  wet  rocks  were 
draped  with  mosses,  maidenhair  and  other  ferns,  Selaginellas, 
Commelinas,  Tradescantias  and  a  Streptocarpus-like  plant. 
At  about  a  hundred  feet  above  the  railroad  track  (which  oc- 
cupied a  narrow  ledge  cut  out  of  the  cliff  face),  the  water 
usually  disappeared  beneath  a  mass  of  boulders  and  flowed 
underground  through  loose  soil  to  reappear  on  the  slope  far 
below  the  track.  Up  over  these  boulders  we  climbed  to  the 
foot  of  the  actual  fall  with  its  vertical  rock-face.  The 
amount  of  water  over  and  among  the  boulders  varied  with 
the  rains.  On  our  first  visit  in  June  the  water  did  not  ex- 
tend to  the  rails  as  a  surface  stream  as  it  did  on  December  2, 
while  on  February  14  the  waterfall  was  as  full,  if  not  fuller, 
than  on  December  2.  On  February  18  there  was  so  much 
less  water  coming  down  that  it  was  again  possible  to  climb 
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to  the  foot  of  the  perpendicular  fall,  and  with  no  more  than 
wet  feet  and  slightly  splashed  clothing;  we  could  see  that  the 
floods  of  the  rainy  season  had  changed  the  positions  of  many 
rocks  and  logs.  On  March  23  the  quantity  of  water  was 
less  than  in  February,  while  on  April  26  it  had  increased 
again  in  consequence  of  a  rainfall  unusually  heavy  for  this 
month.  These  fluctuations,  trivial  as  they  may  seem,  in  the 
volume  of  a  stream  which  at  best  was  relatively  small,  had 
their  effect  on  the  aquatic  insect  and  other  animal  life  in- 
habiting its  course,  the  greater  extent  of  surface  water  be- 
low the  fall  tending  to  carry  such  creatures  to  lower  levels 
than  the  fall  itself  and  so  render  them  more  accessible 
to  us. 

The  farther  waterfall  was  not  more  than  thirty  feet  high 
in  its  last  stretch  and  fell  into  a  little  basin  five  feet  above 
the  level  of  the  railroad,  whence  its  waters  made  their  way 
in  a  shallow  ditch  along  the  tracks  for  a  quarter  mile  before 
finding  their  way  toward  the  Reventazon.  Unlike  the  open 
nearer  fall,  this  waterfall  was  enclosed  in  a  little  recess  well 
shaded  from  the  sun.  Growing  around  it  were  begonias, 
ferns,  a  delicate  little  Caryophyll  (Stellaria  ovata)  and  Urti- 
caceous  plants  including  a  species  of  Pilea  and  a  coarse  big- 
leaved  Myriocarpa,  which  we  found  blooming  September  29. 
The  flowers  of  the  Myriocarpa  are  borne  in  foot-long  catkins 
in  the  axils  of  the  leaves.  The  stamens  are  curled  on  them- 
selves and  when  ripe  straighten  out  suddenly  so  that  the 
pollen  is  violently  discharged  in  a  little  cloud  to  a  distance 
of  several  feet. 

On  climbing  to  the  top  of  this  fall  over  the  steep  bank  of 
crumbling  soil,  one  could,  with  the  eye,  follow  the  stream  in 
a  series  of  low  cascades.  Two  brooks  in  fact  united  just 
above  and  descended  through  a  tiny,  dark  moss-lined  gorge. 
Here,  on  August  1,  a  pair  of  the  delicate  dragonfly  HeUrag- 
rion  ckrysops  was  egg-laying  in  the  gloom  produced  by  the 
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overhanging  vegetation.  The  fluctuations  in  volume  of 
this  fall  were  very  slight. 

It  was  in  or  at  the  foot  of  one  or  other  of  these  two  water- 
falls that  we  found  the  transforming  larvae  of  certain  dragon- 
flies, — Thaumatoneura,  Argia  talamanca,  Philogenia  earriU 
lica  and  Paiamnema — of  whose  habits  and  early  stages 
nothing  had  been  known  previously.  From  our  observa- 
tions here  and  elsewhere  in  Costa  Rica  it  appears  that  Thau- 
matoneura and  this  Argia  are  exclusively  waterfall-dwellers, 
but  that  Philogenia  and  Paiamnema  live  in  other  situations 
also. 

Standing  at  the  bottom  of  the  nearer  waterfall  on  June  24, 
and  looking  up,  I  could  see  the  males  of  two  supposed  species 
of  Thaumatoneura  fluttering  through  the  spray,  chasing  each 
other  or  alighting  upon  the  rocks  or  plants.  One  species 
{inopinata)  had  a  blackish-brown  band  across  the  middle  of 
each  wing,  the  other  (pellucida)  had  uncolored  wings.  So 
heedless  of  the  spray  were  they  that  it  gathered  in  little 
drops  on  the  wings  or  hung  suspended  from  the  hind  end  of 
the  body. 

On  this  and  following  days  we  observed  the  mating  of 
Thaumatoneura.  The  female  had  not  hitherto  been  known; 
it  has  the  tips  of  all  the  wings  black  and  hence  can  be  easily 
distinguished  from  the  male  even  at  a  distance.  Both 
sexes  are  large  and  conspicuous  insects,  having  a  wing- 
spread  of  four  inches.  While  mating  the  male  held  its 
wings  horizontal  and  expanded,  those  of  the  female  being 
vertical  and  folded  together.  At  the  end  of  ten  minutes 
the  male  released  the  female  and  at  the  same  instant  folded 
his  wings  together  into  the  vertical  position.  The  female, 
losing  her  attachment  to  the  male,  assumed  a  position  a 
little  below  him  on  the  same  twig  or  rock.  Subsequently 
she  flew  away  to  begin  egg-laying. 

We  watched  supposed  egg-laying  in  three  or  four  cases. 
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The  female  made  the  usual  abdominal  movements  seen  in 
the  Zygopterous  dragonflies  generally,  that  is,  those  for  in- 
serting the  eggs  into  plant  substances  by  means  of  a  sharp- 
pointed  ovipositor  on  the  under  side  of  her  eighth  and  ninth 
abdominal  segments.  Some  of  these  movements,  however, 
were  over  hard  wet  rock  so  that  it  seemed  unlikely  that  any 
eggs  were  placed  on  it.  At  other  times  the  movements  were 
made  against  moss  and  roots,  the  female  occasionally  bury- 
ing her  abdomen  for  half  its  length  in  the  wet  mass.  We 
had  suspected  such  a  habit  even  before  we  had  seen  the 
living  female,  and  had  carefully  examined  some  of  the  wet 
moss,  for  larvse,  but  found  none.  The  ovipositing  female 
is  not  accompanied  or  followed  by  the  male.  Indeed  once  a 
female  flew  close  to  a  resting  male  without  attracting  any 
response  from  him.  Males  at  least  often  remain  on  the 
same  spot  half  an  hour  or  longer  without  moving.  Females 
seem  less  persistent,  but  one  timed  was  ten  minutes  on  the 
same  twig.  Except  in  pairing  males,  the  wings  of  both 
sexes,  when  at  rest,  are  held  in  the  vertical  position  folded 
together,  but  every  now  and  then  an  individual  will  open 
and  close  its  wings  once  or  several  times  in  succession. 

Owing  to  the  habit  of  Thaumatoneuras  of  spending  most 
of  their  time  over  these  vertical  wet  rocks,  their  capture  was 
often  only  possible  by  climbing  up  on  the  rocks  themselves, 
or  by  hanging  with  one  hand  to  some  long  dangling  root  or 
vine  and  sweeping  the  net  with  the  other. 

Up  to  July  30  the  males  which  we  observed  in  the  pairings 
of  Thaumatontura  were  in  every  case  inopinata.  On  that 
day  P.  saw  a  male  pellucida  and  a  female  fly  to  a  dead  branch 
on  the  side  of  the  railroad  cutting  just  west  of  the  farther 
waterfall  and  about  twenty  feet  above  the  tracks.  There 
was  no  doubt  that  they  were  pairing,  so  it  was  highly  de- 
sirable to  capture  them  both.  The  steep  bank  was  com- 
posed of  reddish  soil  with  loose  stones  and  soft  rock,  wet 
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from  recent  rains.  I  climbed  up  as  far  as  I  could,  until  the 
steepness  was  too  great  to  furnish  a  foothold,  but  the  insects 
were  still  beyond  the  reach  of  my  net  handle.  I  descended 
and  hastily  attempted  to  improvise  an  additional  joint  but 
one  stick  after  another  broke,  so  I  used  my  umbrella  and 
again  climbed  the  bank.  But  the  soft  earth  gave  way  and 
collector,  net  and  umbrella  slid  swiftly — and  separately — 
down  to  the  tracks.  A  second  attempt  had  the  same  result. 
A  third,  made  more  cautiously,  was  so  successful  that  the 
net  with  its  handle  supported  on  the  umbrella  was  thrown 
over  the  accommodating  pair,  which  had  lingered  for  at 
least  ten  minutes  on  the  same  branch,  and  by  gently  drag- 
ging it  down  over  the  bank  I  at  last  got  the  insects  safe  in 
my  hands.  Then  I  saw  that  this  female  was  so  like  the  fe- 
males we  had  seen  and  taken  pairing  with  inopinata  males 
that  a  minute  comparison  would  be  necessary  to  determine 
whether  there  was  any  difference  between  them  or  not;  yet 
the  males  were  very  different.  We  saw  no  other  pettucida 
male  pairing  at  any  time  during  this  visit  to  Juan  Vinas,  but 
on  October  I,  at  the  same  fall,  A.  spied  a  pair  of  pellucida 
mating,  which  we  were  able  to  secure. 

The  detailed  comparison  of  the  single  female  taken  pair- 
ing with  inopinata  male  and  two  females  taken  pairing  with 
pellucida  males,  with  each  other  and  with  nine  other  females 
taken  singly,  has  failed  to  reveal  any  external  features  by 
which  they  may  be  distinguished. 

On  June  26  a  few  larvje  were  found  at  the  farther  waterfall 
in  among  the  roots  that  hung  in  front  of  the  rock  face  and 
were  constantly  bathed  in  the  water.  We  suspected  them 
to  be  Thaumatoneura  but  not  until  ten  months  later  did  we 
obtain  the  proof  that  they  were  so.  These  died  very  quickly 
when  placed  in  still  water  so  that  we  were  unable  to  rear 
the  adults  from  them.  The  next  day  we  found  one  large 
larva  of  the  same  kind  but  older,  crawling  up  out  of  the  water 
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on  to  a  big  rock.  This  being  a  hopeful  indication  of  near 
transformation  we  carried  it  back  to  the  cabin,  where  we 
rigged  up  an  ingenious  and  home-like  stream  for  him  in  a 
dish  aided  by  a  stone  and  a  bottle.  We  subsequently  took 
him  to  Cartago  but  the  ungrateful  little  beast  seemed  1  in- 
appreciative  and  died  July  25  or  26.  In  March  the  supposed 
Thaumatoneura  larvae  were  not  rare  on  the  rock  face  of  the 
nearer  waterfall,  where  there  was  a  thin  layer  of  organic 
mud  subjected  to  only  a  moderate  amount  of  spray.  No 
doubt  the  larvae  are  often  carried  by  the  dripping  water 
lower  and  lower  down  from  the  roots  in  which  the  eggs  are 
laid.  But  none  of  these  March  larvae  transformed  in  our 
possession.  On  April  24  at  the  same  fall  we  found  a  score 
of  the  exuviae  or  skins  of  these  larvae  shed  at  the  time  of 
transformation  to  the  adult,  while  smaller  larvae  than  those 
indicated  by  the  exuviae  were  crawling  over  the  rocks.  On 
April  26  the  long  search  was  crowned  with  success  by  finding 
two  larvae  in  the  act  of  transformation  into  Thaumatoneura 
adults. 

One  of  these  larvae  was  hanging  on  the  wet  slippery  face  of 
the  fall  in  such  a  position  that  a  small  projection  above  it 
gave  it  shelter  from  the  direct  spray.  The  wings,  while 
they  hung  limp  and  wet,  in  fact  until  they  were  full  size 
and  dry,  were  green.  The  body  of  the  dragonfly  was  brown 
and  green  and  as  the  creature  hung  on  the  rocks,  the  body 
and  wings  giving  the  little  trembling  jerks  that  usually 
accompany  the  growing  or  "filling  out"  of  a  transforming 
insect,  the  likeness  to  a  green  leaf  on  a  stem  trembling  in  the 
breeze  was  very  marked.  There  was  much  small-leaved 
Commelina  on  the  face  of  the  fall  as  well  as  some  delicate 
grasses,  both  of  a  bright  pea  green,  and  we  ourselves  fre- 
quently confused  the  Thaumatoneura  with  one  or  other  of 
these  if  we  happened  to  move  our  eyes  from  it.  It  certainly 
seemed  to  be  a  good  case  of  protective  coloring.    Other  full 


3,g,t,zcd  by  Google 


JUAN  FlftAS—THE  WATERFALLS  197 

grown  larvae  of  Tkaumatoneura  were  found  a  few  days  later 
which,  transforming,  confirmed  the  evidence  as  to  their 
identity. 

The  males  of  both  inopinata  and  peilucida  were  obtained 
from  the  transformed  larvae  and  a  minute  comparison  of 
the  exuviae  from  which  they  respectively  issued  has  shown 
no  differences  that  cannot  be  considered  as  due  to  slight 
injuries  received  by  each.  This  fact,  together  with  the 
lack  of  observable  differences  in  the  females  caught  pairing 
with  the  males  of  inopinata  and  peilucida  respectively, 
seems  to  point  to  the  conclusion  that  there  is  but  one  species 
of  Tkaumatoneura  after  all,  a  species  in  which  the  females 
are  all  colored  alike,  although  showing  a  certain  range  of 
variation  in  size  and  in  the  proportions  of  the  hind  wings, 
but  with  two  forms  of  males  whose  wings  show  the  very 
marked  difference  in  coloration  which  originally  led  to  their 
being  given  distinct  specific  names.  These  are  still  useful,  of 
course,  in  distinguishing  the  two  forms.  That  this  view  as 
to  the  relations  of  inopinata  and  peilucida  is  correct  can  only 
be  definitely  determined  when,  from  the  eggs  of  known 
parents,  both  peilucida  and  inopinata  offspring  are  reared 
to  maturity. 

The  case  of  Tkaumatoneura,  on  this  interpretation,  is 
relatively  rare,  but  a  parallel  is  afforded  by  the  North  Amer- 
ican butterfly  Lycana  (or  Cyaniris)  pseudargtolus,  the  jump- 
ing spider  Matria  vittata,  and  certain  Lucanid  and  Staphy- 
linid  beetles.  The  reverse  case,  where  in  a  given  species, 
there  is  but  one  form  of  male  and  several  forms  of  females, 
occurs  more  frequently  in  insects,  as  for  example  in  the 
dragonflies  of  the  genera  Ischnura,  Neurotkemis  and  Ery~ 
tkrodiplax,  and  among  butterflies  of  the  genera  Papilio, 
Colias  and  Pamphila. 

Tkaumatoneura,  as  far  as  known,  is  confined  to  Costa 
Rica  and  Panama  and  appears  to  have  no  very  close  rela- 


3,g,t,zcd  by  Google 


198       A  YEAR  OF  COSTA  RICAN  NATURAL  HISTORY 

tions.  The  other  exclusively  waterfall-dwelling  dragonfly 
that  we  found  at  Juan  Vinas,  Argia  talamanca,  belongs  to  a 
genus  distributed  from  Canada  to  Argentina.  Many  species 
of  Argia  occur  in  Costa  Rica,  but  only  talamanca  appears 
to  have  adopted  this  peculiar  and  restricted  place  of  abode 
throughout  its  entire  life.  A.  found  a  pair  of  talamanca  at- 
tempting to  oviposit  in  the  mud  on  the  hard  rock  face  of 
the  nearer  waterfall  on  July  27.  On  August  3,  an  exuvia 
of  this  species  was  found  on  the  vegetation  to  one  side  of  the 
main  stream  of  the  same  fall,  but  on  the  perpendicular  face 
where  there  was  constant  dripping,  and  immediately  above 
and  resting  on  it,  was  the  male  which  had  just  emerged. 
Single  males  were  found  at  or  near  one  or  the  other  of  these 
two  falls  on  June  24,  September  28  and  December  2.  Larvae 
which  corresponded  with  the  exuviae  of  August  3  were  ob- 
tained in  March. 

Argia  talamanca  is  a  slender  dragonfly  one  and  three- 
eighths  inches  long,  whose  clear  wings  extend  about  two  in- 
ches. The  male  has  a  pale  blue  thorax  with  a  black  line  down 
the  middle  of  its  back  and  two  black  stripes  on  the  sides, 
while  the  abdomen  is  chiefly  black  with  pale  blue  at  both 
ends.  The  female  tends  to  replace  the  blue  with  more  vio- 
laceous tints,  the  middle  black  line  of  the  thorax  is  widened 
into  a  stripe  and  the  pale  blue  near  the  hind  end  of  the  ab- 
domen is  limited  to  one  segment  (the  eighth)  instead  of 
covering  three.  Another  species  of  Argia  was  met  with  at 
these  waterfalls  but  was  not  restricted  to  them.  This  was 
A.  undtrwoodi,  slightly  larger  than  talamanca,  resembling 
it  in  colors  but  differing  in  details  of  structure  and  in  the 
male  having  the  middle  black  stripe  on  the  thorax  wider  so 
that  black  predominates  there.  We  did  not  obtain  the  larvae 
of  underwoodi,  so  we  know  nothing  of  their  habits. 

The  habit  of  dwelling  in  and  around  waterfalls  and  cas- 
cades does  not  appear  to  have  been  mentioned  for  any  other 
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dragonflies.  Yet  it  is  likely  that  such  a  habit  will  be  found 
to  exist  in  some  other  members  of  this  group  of  insects, 
especially  in  the  tropics  of  the  Old  World,  where  topographic 
and  climatic  conditions  similar  to  those  of  Costa  Rica  pre- 
vail. In  countries  where  frost  occurs  low  temperatures  may 
prevent  the  survival  of  Odonate  larvae  in  waterfalls  of  small 
volume,  .where  the  water  is  spread  out  in  a  thin  sheet  as  is 
the  case  in  those  falls  which  Thaumatoneura  inhabits.  On 
the  other  hand,  the  force  exerted  by  a  targe  volume  of  falling 
water  may  be  too  great  to  permit  Odonate  larvae  to  dwell 
therein. 

In  addition  to  the  two  waterfalls  here  described  we  found 
Thaumatoneura  at  only  one  other — a  small  cascade  in  the 
bottom  of  the  Reventazon  valley.  We  were  puzzled  by  not 
finding  these  insects  also  at  other  streams  under  generally 
similar  conditions.  An  explanation  of  their  absence  from  one 
of  these,  the  little  Rio  Naranjo,  is  suggested  in  our  diary: 
"At  the  Naranjo  I  saw  a  number  of  lizards  from  two  in- 
ches to  a  foot  in  length  and  these  possibly  keep  down  the 
number  of  insects.  At  our  two  waterfalls  [i.  e.,  the  'nearer' 
and  the  'farther']  we  have  seen  no  lizards." 

A  structural  peculiarity  of  the  larvae  of  Thaumatoneura 
and  of  Argia  talamanca  which  greatly  interested  us  when  we 
came  to  study  them  after  our  return  to  the  United  States 
was  the  condition  of  the  three  so-called  "caudal  tracheal 
gills"  with  which  the  abdomen  of  all  members  of  their 
suborder  (Zygoptera)  terminates.  In  the  majority  of  spe- 
cies thus  far  known,  these  "  gills"  are  thin,  expanded  and  leaf- 
like; supplied  with  branching  air-tubes,  or  tracheae,  they  are 
believed  to  absorb,  through  their  thin  walls,  oxygen  from 
the  air  which  is  mixed  with  the  water  in  which  they  live  and 
the  tracheae  carry  this  oxygen  to  all  parts  of  the  body.  The 
larvae  of  Thaumatoneura  and  of  Argia  talamanca  have  these 
"gills"  relatively  and  absolutely  thickened  and  narrowed  to 
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such  an  extent  as  to  suggest  that  they  may  not  be  very  effi- 
cient respiratory  organs.  Examination  of  the  hind  part 
(rectum)  of  their  intestine  shows  the  presence  of  a  few 
longitudinal  folds  which  thereby  increase  the  surface  of  this 
organ.  In  the  other  suborder  of  dragonflies  (Anisoptera), 
the  larvae  breathe  by  drawing  water  into  the  rectum  where 
numerous  folds  and  a  rich  supply  of  tracheae  absorb  the 
needed  oxygen.  The  folds  and  tracheae  of  our  Thaumato- 
neura  and  Argia  talamanca  larvae  are  by  no  means  as  highly 
developed,  but  their  presence  is  at  least  suggestive  of  a  sim- 
ilar, if  less  intensive,  function. 

While  examining  the  larva;  and  exuviae  of  Tkaumatoneura 
we  found  great  numbers  of  diatom  shells  attached  to  them. 
A  single  leg,  which  had  been  detached  from  an  exuvia,  was 
sent  to  Professor  Albert  Mann,  Custodian  in  charge  of  the 
Diatom  Collection  of  the  U.  S.  National  Museum  at  Wash- 
ington, who  wrote:  "I  should  say  that  there  were  at  least 
500  diatoms  [representing  sixteen  species  and  varieties1] 
on  the  small  leg  of  this  larva.  The  most  of  these  are  forms 
that  grow  attached  by  a  transparent  jelly-like  stipe;  but 
several  of  them  are  free  and  free-moving, — for  example 
the  different  species  of  Navicula.  The  finding  of  these  forms 
on  this  aquatic  larva  is  of  importance  because  it  helps  to 
throw  light  upon  a  difficult  problem  connected  with  the  dis- 
tribution of  diatoms.  It  has  always  been  more  or  less  of  a 
mystery  how  isolated  pools  and  bodies  of  water  of  recent 
origin  become  stocked  with  a  rather  extensive  diatom  flora 
and  frequendy  within  a  very  short  period  of  time.  Some 
light  has  been  thrown  upon  this  distribution  by  supposing 
these  organisms  are  carried  on  the  feet  of  wading  birds, 
but  this  method  of  transportation  is  plainly  very  inadequate. 
If,  however,  we  add  to  this  transportation  by  aquatic  insects, 
many  of  which  have  the  power  of  flying,  we  have  a  means^of 

1  For  lilt,  tee  Entam.  Ntvt,  Vol.  XXVI,  p.  290,  Philadelphia,  July,  1915. 
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transportation  that  goes  a  long  way  to  explaining  the  sudden 
appearance  of  large  numbers  of  diatoms  in  new  localities. 
I  therefore  look  upon  this  rather  abundant  flora  on  the 
minute  leg  of  this  aquatic  insect  as  of  some  scientific  impor- 
tance. Of  course  in  this  case  the  power  to  fly  does  not  exist 
until  a  later  period  of  development,  but  many  of  the  water 
beetles  and  other  insects  are  doubtless  coated  with  living 
diatoms  in  the  same  way."  Professor  Mann's  letter  ted  to 
the  scraping  of  the  legs  and  bodies  of  our  adult  specimens  of 
Tkaumatoneura  and  in  this  minute  quantity  of  "dust"  he 
found  about  sixty  diatoms,  thus  confirming  his  conjecture 
as  to  the  part  insects  play  in  spreading  these  unicellular 
plants. 

Other  insects  lived  at  the  waterfalls.  At  one,  on  June  24, 
we  secured  an  extraordinary  little  creature,  something  like 
a  leaf-hopper,  equipped  at  its  hind  end  with  a  long  thick 
brush  of  iridescent  hairs,  which  could  be  spread  open.  The 
brush  was  half  an  inch  long,  the  insect  itself  only  one-quarter 
inch.  When  A.  first  saw  it,  it  had  alighted  on  her  knee  and 
exactly  resembled  a  pappus-crowned  fruit  like  that  of 
dandelion  or  of  thistle.  Such  she  thought  it  was  and  put 
out  her  hand  to  brush  it  away  when  the  supposed  seed  leaped 
into  the  air  and  settled  in  another  place.  It  proves  to  be  a 
member  of  the  family  Fulgorids.  Very  likely  the  brush 
of  hairs  (which  are  really  secreted  waxy  filaments)  do  serve 
the  same  end  as  the  hairs  or  pappus  of  the  fruits  of  the 
Composite — distribution  by  means  of  air  currents. 

On  the  rocks  below  the  waterfalls — and  in  other  rocky 
streams — were  many  tiny  crickets  known  as  Rhipipteryx. 
The  most  common  species  (R.  biolleyi) — and  it  was  very 
abundant  in  the  situations  mentioned  on  August  3 — was 
about  7  mm.  (.28  inch)  long,  with  body  and  wings  black, 
prothorax  and  front  wings  edged  with  cream-color,  some 
white  marks  on  the  head,  but  the  legs  orange-red,  so  that 
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in  spite  of  its  smallness  the  insect  was  conspicuous.  Its 
jumping  powers  were  very  great,  but  we  never  saw  it  fly. 
We  observed  it  in  August,  late  September,  early  October, 
early  December,  February,  March  and  late  April,  on  which 
last  occasion  it  seemed  scarcer.  On  December  2  it  was  also 
found  in  (to  us)  new  surroundings — in  little  cavities,  slightly 
larger  than  the  crickets  themselves,  in  earth  occupied  by  a 
nest  of  small  black  ants.  The  crickets  were  sometimes  in 
holes  below  the  surface  of  the  earth  so  as  to  be  only  partially 
visible.  The  ants  apparently  did  not  regard  them  with  any 
hostility. 

Another,  larger,  species  of  Rkipipteryx,  R.  limbata  (11  mm. 
long)  found  on  rocks  below  the  waterfalls  on  August  3,  but 
less  abundantly,  had  the  legs  black  with  a  whitish  line  on 
each,  the  rest  of  the  body  colored  similarly  to  biolleyi.  On 
February  14  two  of  them  were  seen  flying,  a  mode  of  loco- 
motion new  for  them  in  our  experience.  After  that  I  tried 
to  make  biolleyi  fly,  but  it  always  jumped,  although  it  has 
well-developed  wings.  The  legs  of  Rkipipteryx  are  curiously 
modified,  the  tibiae  of  the  first  legs  being  deeply  grooved 
lengthwise,  presumably  permitting  the  tarsus  to  be  folded 
back  into  the  groove,  and  the  tibia  of  the  third  leg  gives  the 
appearance  of  possessing  three  terminal  and  two  anteter- 
minal  claws. 

On  the  rocks  below  the  falls  and  also  in  the  dripping 
vegetation  on  the  rock  faces  at  the  side  of  the  waterfall 
were  some  somber-hued  grouse-locusts  or  Tettigids  (AUo~ 
tettix  peruvianus),  whose  leaping  powers  were  not  as  great 
as  those  of  Rkipipteryx;  they  were  10.5  mm.  long,  and  were 
noted  in  August  and  in  February. 

On  September  29  several  brown  pink-winged  walking 
sticks  (Pseudopkasma  menius)  flew  up  under  our  feet,  and 
we  took  an  oddly  colored  small  grasshopper  (Dellia  minia- 
tula)  15  mm.  or  3/s  inches  long,  which  had  much  metallic 
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green  on  its  back.     In  a  little  clump  of  vegetation  at  the 
foot  of  the  nearer  fall  we  captured,  on  April  24,  a  large 


The  gruihopper  DtUia  miniitula.    (From  the  piper]by  Rehn.) 


The  cricket-like  katydid  Anohrap s\i  coiurittntis.    (From  the  paper  by  Rehn.) 

cricket-like  katydid  42  mm.  long  (Anabropsis  costancensis); 
its  wings  were  abbreviated  (only  8  mm.),  but  the  length  of 
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its  antennae  (100  mm.)  and  maxillary  palps  (12.5  mm.)  was 
extraordinary.  At  the  farther  waterfall  were  a  number  of 
medium-sized  "  spiny-bellied "  spiders  (Edricus  tricuspis, 
Acrosoma  intequalis^  Gasteracantha  kocki)  whose  abdomens 
presented  a  great  variety  of  odd  shapes,  armed  with  rela- 
tively large  spines. 

A  large  fresh-water  crab,  over  four  inches  across  the  cara- 
pace and  with  most  formidable  pincers,  was  at  the  farther 
waterfall  on  April  27.  He  sidled  through  the  stream  and 
up  the  bank,  climbing  better  than  one  would  expect  from  so 
clumsy  a  creature,  and  backed  into  a  hole  under  the  roots 
of  trees  bared  by  the  water,  keeping  his  pincers  out  and 
ready  for  action.  At  a  little  stream  still  farther  on  were  the 
very  antitheses  of  this  monster — little  crabs  less  than  half 
an  inch  across. 

About  half  a  mile  west  of  the  farther  fall  was  a  third  fall 
or  rather  cascade  reached  by  a  little  trail  through  a  bit  of 
exceedingly  thick  damp  woods,  full  of  wild  ginger,  Heli- 
conias,  ferns  and  caladiums.  The  place  was  extremely 
pretty  and  ought  to  be  a  favorite  haunt  of  many  forest-lov- 
ing species.  Here  on  May  2  we  came  upon  the  body  of  a 
fair-sized  armadillo  some  time  deceased.  After  long  hunt- 
ing among  the  fallen  leaves  and  stones  of  this  brook  on  April 
27,  P.  found  a  dragonfly  larva  with  a  pair  of  finger-like  gills 
on  the  ventral  surface  of  each  of  the  second  to  the  seventh 
abdominal  segments.  Nothing  like  it  was  known  for  any 
member  of  this  order  of  insects  inhabiting  the  Americas,  but 
since  similar  conditions  had  been  described  thirty  years  be- 
fore for  certain  Indian  Calopteryginae,  we  at  once  suspected 
that  this  larva  might  also  belong  to  this  subfamily  and  pos- 
sibly to  the  genus  Cora,  the  adults  of  which  we  knew  to  live 
here.  The  larva;  found  on  this  day  and  also  on  April  29 
had  lost  their  three  caudal  gills,  which  although  forming 
part  of  the  proper  equipment  of  Zygopterous  larvae,  seem  to 
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be  of  indifferent  use  and  value.  Many  larvae  lose  them  by 
accident  or  by  the  bite  of  a  brother  or  other  enemy  and  yet 
pass  their  larval  existence  as  tranquilly,  and  accomplish 
their  transformations  as  successfully,  as  their  brethren 
which,  like  the  foxes  in  the  fable,  retain  their  brushes.  Three 
of  these  peculiar  larvae  found  May  2  in  the  outflow  from  the 
farther  waterfall  possessed  their  caudal  gills  which  were 
most  odd-looking.  They  appeared  as  if  cut  off  straight 
across  at  the  tip,  instead  of  tapering  as  usual,  the  straight 
edge  then  scalloped  into  three  points.  Each  inflated-look- 
ing gill  was  one-fifth  as  long  as  the  short  "pudgy"  body, 
giving  the  larva  a  "tail-heavy"  appearance.  When  first 
taken  into  the  hand  these  three  larvae  remained  motionless, 
"playing  'possum"  as  it  were,  for  a  minute  or  two,  and 
then  took  to  their  legs  with  some  speed.  In  spite  of  their 
double  equipment  of  gills  these  larvae  did  not  frequent  a 
different  abiding  place  from  others  less  richly  "engilled," 
their  fellow  inhabitants  being  larvse  of  Hetarina,  Argia  and 
common  types  of  Libellulines. 

These  larvse  died  before  transforming  but  were  preserved 
in  alcohol;  a  microscopic  examination  of  their  rudimentary 
wings  showed  so  close  a  correspondence  with  the  veins  of 
the  wings  of  the  adult  dragonfly  Cora  ckirripa,  captured  at 
the  same  waterfall,  as  to  leave  no  room  for  doubting  that 
these  larvae  are  of  that  species.  It  is  the  presence  of  the 
ventral  gills  that  gives  these  larvae  their  great  interest,  for 
breathing  organs  in  such  positions  are  rare  in  dragonfly 
larvae  generally,  although  common  enough  in  may-fly  and 
Sialid  larvae.  It  has  been  suggested  that  they  correspond 
to  the  legs  of  the  hind  part  of  the  body  of  centipedes  and 
their  allies,  which  some  consider  to  represent  the  ancestors 
of  insects.  The  adult  Cora  ckirripa  has  a  body  one  and 
seven-eighths  inches  long,  the  thorax  pale  greenish  or  bluish 
with  black  lines  on  its  sutures  and  a  broad  black  stripe  on 
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its  middle,  the  abdomen  chiefly  black;  each  wing  is  one  and 
one-quarter  inch  in  length,  slightly  yellowish  and  densely 
veined. 

West  of  Juan  Vinas  the  next  station  on  the  railroad  was  at 
Quebrada  Honda,  a  side  ravine  emptying  into  the*Reventa- 
zon  valley  on  the  north.  At  the  time  of  our  first  visit  here, 
August  I,  1909,  there  were  only  a  few  native  huts  and  one 
more  pretentious  house,  the  Hacienda  Maria.  That  morn- 
ing was  cloudy  and  threatening.  We  took  the  road  which 
led  upstream.  The  hillsides  were  planted  with  yuca  (mani- 
hot),  maize,  squashes,  beets,  onions  or  garlic,  the  neat  rows 
of  which  often  occupied  such  steep  slopes  that  we  wondered 
how  plants  and  soil  retained  their  positions  when  it  rained 
hard — as  it  often  did.  The  land  was  formerly  forest-clad 
and  it  still  was  so  at  the  top  of  the  hills.  Here  and  there 
some  tiny  streams  descended  to  swell  the  volume  of  the 
little  Rio  Quebrada  Honda.  The  valley  has  some  historic 
interest  as  being  the  position  occupied  by  the  Spanish  gov- 
ernor Juan  Lopez  de  la  Flor  in  1665  to  resist  the  attack  of 
French  and  English  pirates  and  buccaneers  under  Mansfield 
and  Morgan,  who,  landing  at  El  Portete,  near  the  site  of 
Limon,  advanced  as  far  as  Turrialba  but  retreated  on  learn- 
ing of  the  resoluteness  of  the  governor.  Again  in  1681, 
Governor  Saenz  Vazquez  intrenched  troops  at  Quebrada 
Honda  to  await  the  pirates  who  had  disembarked  at  Ma- 
rina with  the  intention  of  attacking  Cartago,  but  who  did 
not  carry  out  their  plans. 

At  the  little  streams  we  found  a  few  small  leeches  {Semis- 
colex  glaber)  and  planarians,  a  small  fresh-water  crab  with  a 
carapace  one  inch  across  (Pseudotkelpkusia  rickmondi?)  and 
some  dragonflies.  Five  slender  columns  of  army  ants  (Eci- 
ton  kamatum)  were  crossing  the  road,  but  the  cloudiness  was 
not  favorable  to  the  appearance  of  many  insects. 

When,  later,  the  sun  shone  and  more  insects  were  on  the 
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wing,  we  were  interested  in  the  general  similarity  in  color 
pattern  and  in  manner  of  flight  shown  by  two  widely  dif- 
ferent dragonflies — Epigomphus  subobtusus  and  Brechmor- 
hoga  rapax  crocosema — flying  over  the  same  brook.  They 
'were  of  approximately  equal  size  (two  inches  long),  each 
had  the  abdomen  widened  at  or  near  the  hind  end,  the 
seventh  segment  thereof  bore  the  most  conspicuous  pale 
marking  of  the  entire  body  (which  was  in  general  dark 
brown  with  bluish  or  greenish  stripes)  and  the  eyes  were 
blue  or  bluish-green.  Many  differences  in  detail  there 
were  but  the  genera!  resemblance  was  of  the  kind  that  has 
been  called  mimicry.  There  was  nothing  in  this  case,  how- 
ever, to  suggest  that  the  resemblance  offered  a  means  of 
defense  to  either  species  against  enemies. 

As  we  ate  lunch  on  the  steps  of  the  unoccupied  Hacienda 
Maria,  we  watched  a  lizard,  nearly  a  foot  long,  hunting  in- 
sects on  the  ground  below  us.  Occasionally  he  would  cau- 
tiously approach  a  blue  dragonfly  {Argia  extranea)  several 
of  which  were  here  and  there  on  the  ground,  but  unsuccess- 
fully as  far  as  we  saw.  There  were  two  lines  of  leaf-cutting 
ants  crossing  the  range  of  the  lizard's  activities  but  these  he 
did  not  molest.  Finally  we  saw  him  with  a  fat  cricket  or 
katydid  in  his  jaws,  nearly  choking  him,  but  needless  to  say 
it  eventually  disappeared  down  his  throat. 

On  February  14,  1910,  P.  went  again  to  Quebrada  Honda. 
Insects  of  all  kinds  were  scarce,  especially  dragonflies  and 
butterflies.  The  exception  was  Rkipipttryx  bioileyi,  plenti- 
ful at  the  waterfalls  and  often  along  the  tracks,  and  a  few 
of  the  black  species  (R.  limbaia)  were  also  in  evidence. 
Leaf-cutting  ants  were  at  work  again  where  we  had  seen 
their  paths  on  previous  visits.  Water  was  standing  in  the 
ditches  at  the  sides  of  the  roadbed  and  flowing  in  the  small 
streams.  The  vegetation  on  the  hillsides  was  everywhere 
green,  in  striking  and   well-known  contrast  to  the  condi- 
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tions  prevailing  at  this  season  on  the  Pacific  slope  from 
which  I  had  recently  come.  At  Quebrada  Honda  chayotes 
were  being  harvested  from  the  steep  slopes.  Patches  of 
blue  sky  began  to  appear  and  by  four  o'clock  very  few 
clouds  remained,  but  the  bright  sunshine  brought  little  in- 
crease in  the  insects.  Never  had  Juan  Vinas  appeared  so 
poor  in  this  respect;  only  two  species  of  dragonflies,  Argia 
extranea  and  Anisagrion  alloptcrum,  could  I  find,  and  these 
two  are  abundant  at  Cartago  throughout  the  year.  "By 
six  o'clock  clouds  were  gathering  again  and  at  seven  a  strong 
easterly  wind  was  blowing,  and  the  candle  flames  by  whose 
light  I  write  these  words,  although  sheltered  within  'our' 
little  cabin,  flicker  uncomfortably." 

Our  acquaintance  with  our  friend  the  "nearer  waterfall" 
terminated  most  unexpectedly.  On  April  30  we  went  up  the 
railroad  tracks  to  visit  it  again  but  found  that  a  landslide 
had  occurred  changing  the  rock  bed  from  the  tracks  up  to 
the  foot  of  the  fall  very  gready.  We  climbed  up  a  short 
way  to  reconnoiter,  saw  that  some  small  trees  had  fallen 
across  the  bed  blocking  our  usual  path  and  that  rocks 
larger  than  one's  body  had  been  rolled  down  and  many  of 
them  left  in  very  unstable  positions.  In  fact  the  changes 
since  our  last  visit  four  days  before  were  far  greater  than  at 
any  time  during  the  ten  preceding  months  in  which  we  had 
known  this  fall  and  we  found  it  impossible  to  ascend.  On 
inquiry  we  learned  that  on  April  28  two  distinct  falls  of 
rock  had  been  heard  in  the  direction  of  this  waterfall,  with 
the  crashing  of  branches  and  the  odor  of  newly  disturbed 
forest  earth.  Never  again  were  we  able  to  reach  the  foot  of 
this  waterfall.  But  we  had  our  Tkaumatoneura;  and  it  was 
our  good  fortune  that  we  had  found  so  many  treasures  here 
before  the  landslide  occurred! 
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CHAPTER  XII 

JUAN  VINAS — THE  REVENTAZON  VALLEY  BELOW  THE  LAGUNA 

The  little  Rio  Naranjo,  arising  on  the  southern  slope  of 
the  ridge  connecting  the  volcanoes  Irazu  and  Turrialba, 
made  its  way  to  the  northwest  side  of  the  crater  rim  of  Juan 
Vinas,  descended  to  the  laguna,  left  it  at  its  southeast  side 
passing  under  a  short,  low  railroad  bridge,  and  plunged  down 
200  to  300  feet  in  a  series  of  falls  and  cataracts;  finally  in 
a  bed  of  gradually  decreasing  steepness  it  reached  the  flood 
plain  of  the  Reventazon  and  glided  gently  into  that  river. 
The  government  road  from  the  railroad  station  to  the  Reven- 
tazon left  the  laguna  only  a  few  yards  west  of  the  Naranjo 
cataract,  but  soon  bent  sharply  westward  in  the  first  of  a 
series  of  zigzags  by  which  alone  a  cartroad  can  descend  such ' 
a  steep  slope  or  "cuesta."  The  upper  zigzags  afforded  mag- 
nificent views  of  the  canon  and  also  enabled  one  to  look  into 
the  tops  of  very  tall  trees  whose  bases  were  many  feet  below. 
Before  this  cartroad  was  constructed  an  old  Indian  trail  or 
path  led  more  directly  down  this  slope.  Much  of  it  was  still 
distinct  and  in  spite  of  its  steepness  often  used  by  pedes- 
trians because,  cutting  across  the  zigzags  of  the  road,  it 
shortened  the  distance  very  greatly;  it  was  also  in  deep 
shade.  Much  forest  remained  on  the  canon  sides,  so  that 
one  plunged  from  the  hot  sunny  cartroad  into  the  grateful 
protection  of  tall  trees  loaded  with  beautiful  epiphytes, 
and  climbed  among  palms,  ferns,  arums  and  many  plants 
allied  to  bananas  and  marantas  whose  gaily  colored  bracts 
lit  up  the  green  depths  with  brilliant  red  or  orange  flames. 
The  lowest  of  the  zigzags  descended  from  west  to  east,  and 
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on  its  left  bank  there  issued  from  the  hillside  a  spring  of  clear 
water  where  we  often  refreshed  ourselves,  in  the  shade  of  the 
roadside  trees  and  bushes.  The  descent  ended  at  a  ford 
through  the  brown  waters  of  the  Naranjo  where  that 
stream  reached  the  flood  plain  of  the  Reventazon.  The 
road  then  for  rather  less  than  half  a  mile  gradually  ap- 
proached the  latter  river  and  crossed  it  by  a  good  iron 
bridge. 

The  Reventazon  here  was  a  stream  some  seventy-five  feet 
wide,  rather  smooth  just  at  the  bridge  but  full  of  boulders  and 
foaming  rapids  above  and  below  it,  and  with  a  very  swift  cur- 
rent. It  is  subject  to  tremendous  floods,  as  it  drains  a  large 
mountain  territory.  Its  elevation  at  this  point  was  2500 
feet  by  our  aneroid.  Above  the  bridge  was  a  well-wooded 
island  a  hundred  yards  or  so  in  length.  The  greater  part  of 
the  river  flowed  on  the  south  side  of  this  island  so  that  the 
water  in  the  northern  arm  was  shallower  and  less  turbulent. 
The  river  banks  where  they  were  not  steep  cliffs  or  slides  were 
boulder-strewn,  and  in  the  crevices  grew  small  palms  and 
maidenhair  ferns,  while  stretching  above  them  were  large 
begonias  resembling  the  "beefsteak"  variety  but  having 
stems  four  to  five  feet  high. 

A  few  yards  before  reaching  the  iron  bridge  there  was, 
on  the  left  side  of  the  road,  a  waterfall  about  thirty  feet  high. 
Near  it  a  trail  led  up  the  steep  bank  to  the  stream  above  the 
fall.  The  woods  here  were  very  thick  and  this  trail  extremely 
narrow,  steep  and  slippery.  In  these  dark  shady  nooks  we 
took  Paleemnema,  Cora  and  other  interesting  dragonflies, 
and  at  the  waterfall  itself  Thaumatoneura. 

After  crossing  the  Reventazon  the  road  led  into  a  thick 
plantation  of  "pejibaye"  palms  with  long  feathery  leaves 
and  bands  of  sharp  black  spines  on  the  trunk.  In  July, 
plantains,  maize,  tobacco,  pineapples  and  yuca  were  grow- 
ing with  the  palms.     Vuca  (Manikot  palmata)  resembles 
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its  near  relative  the  castor  oil  bean  but  is  feebler  in  growth 
and  more  reddish  in  color.  Tapioca  is  made  from  its  roots 
and  the  root  itself  is  used  as  a  vegetable,  boiled  like  potatoes, 
and  has  already  been  mentioned  as  forming  part  of  the  bill 
of  fare  at  Tierra  Blanca. 

Under  the  palms  on  one  side  was  a  hut  in  a  little  clearing 
trampled  hard  and  bare  and  enclosed  in  a  bamboo  fence.  The 
walls  of  the  hut  were  cane  stems  set  side  by  side  as  closely  as 
possible  and  bound  together  with  plant  fibers.  The  roof, 
which  ran  up  to  a  high  peak,  was  thatched  with  leaves. 
There  was  no  window  or  opening  for  smoke,  which  crept 
out  through  cracks  in  the  thatch  at  one  end.  It  was  a  pic- 
turesque bit,  and  we  usually  stopped  to  enjoy  it.  One  day 
late  in  July  as  we  passed,  we  met  an  exceedingly  handsome 
Indian  woman  bearing  a  huge  load  of  green  tobacco  leaves 
on  her  shoulders  and  back.  Later  we  met  her  again  return- 
ing to  the  river  fields  for  more  and  had  some  conversation 
with  her.  By  this  time  the  clouds  were  gathering  and  she 
told  us  the  rain  was  coming  soon  and  would  be  very  heavy. 
As  it  turned  out,  however,  the  rains  did  not  come  until  after 
dark,  so  the  native  Indian  does  not  invariably  read  the 
clouds  aright. 

An  Indian  family  of  father,  mother,  boy  and  two  girls 
met  us  in  the  river  bottom  on  June  28.  The  first  was  very 
friendly,  took  much  interest  in  our  collecting  paraphernalia 
and  captures  and  explained  them  to  the  others.  We  met 
them  again  as  they  were  returning  from  the  corn-fietds 
which  covered  much  of  the  flat  land  here  and  indeed  some 
of  the  steep  slopes  also,  each  carrying  a  heavy  sack  of  husked 
corn.  The  father  presented  us  with  several  ears  and  would 
take  no  money,  although  he  made  no  objection  to  our  pre- 
senting each  of  the  children  with  a  little  silver  piece.  The 
gifts  made,  the  father  added  a  few  more  ears,  shook  us  each 
by  the  hand  and  we  parted  with  profound  "Adios."    We 
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gave  the  corn  to  Miss  R.  who  cooked  some  for  us,  but  it  was 
rather  hard  and  not  particularly  sweet.  Miss  R.  told  us 
it  was  impossible  to  grow  sugar  corn  here  because  as  soon 
as  it  came  above  ground  each  shoot  was  cut  down  and  car- 
ried off  by  the  leaf-cutting  ants. 

The  road  to  the  Reventazon  was  much  used  by  ox-carts 
and  pack  animals,  but  traffic  was  often  interrupted  by  land- 
slides, especially  on  the  zigzags,  and  places  where  carts  had 
passed  one  day  were  often  impassable  for  them  on  the  next. 
We  first  knew  the  road  in  June,  but  in  July,  December  and 
February,  slides  blocked  it,  often  in  more  than  one  zigzag- 
Sometimes  the  soil  slipped  down  leaving  clean  rock  but  so 
gently  that  the  bushes  and  young  trees  were  undisturbed, 
still  standing  green  and  flourishing,  in  their  normal  vertical 
positions.  Sometimes  the  destruction  was  wrought  by 
slipping  masses  of  soft  rotten  stone  which  uprooted  huge 
trees  and  sent  them  down  the  slope  like  battering  rams, 
ploughing  through  the  lower  zigzags  and  tearing  up  still 
other  trees.  On  the  upper  zigzags  it  was  often  possible  to 
climb  over  the  displaced  material  blocking  the  road,  but  on 
the  lower  ones  the  whole  roadbed  was  sometimes  swept 
away,  leaving  gaps  that  were  quite  impassable  for  horses 
and  both  difficult  and  dangerous  to  cross  on  foot.  Occa- 
sionally our  feet  dislodged  stones  and  masses  of  earth  and 
pebbles  that  went  bounding  down  the  hillside  in  an  unpleas- 
antly suggestive  manner.  The  worst  slide  we  saw  was  in  Feb- 
ruary and  was  between  two  and  three  hundred  feet  high. 
The  road  was  frequently  repaired,  however.  When  we  went 
down  on  April  27  expecting  it  would  be  very  bad  as  a  result 
of  rains  and  earthquakes  (and  remembering  its  condition 
on  our  preceding  visits)  we  found  the  road  cut  through 
the  slides.  There  had  also  been  much  clearing  and  cutting 
of  trees  on  the  sides  so  that  the  road  was  better  than  it  had 
been  for  months  previous. 
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There  were  also  other  trails,  leading  from  the  valley 
bottom  up  to  the  railroad  east  of  the  laguna.  One  of  these 
began  about  two  hundred  yards  west  of  the  iron  bridge 
and  led  up  into  fine  forest.  Still  higher  it  left  the  woods 
and  passed  through  low  shrubs  and  tall  herbs,  at  the  same 
time  becoming  very  steep  although  well-marked,  until  it 
suddenly  brought  me  to  the  edge  of  a  comparatively  recent 
landslide  with  precipitous  walls.  However,  it  was  easy  to 
cut  a  way  through  the  same  sort  of  vegetation  up  to  a  point 
where  the  forest  began  again.  This  forest  was  for  the  most 
part  not  filled  with  dense  undergrowth  but  there  were 
ferns  and  low  palms.  There  was  no  definite  trail  here  and 
what  looked  like  men's  paths  may  have  been  natural  open- 
ings. However,  I  had  simply  to  keep  going  upward  and  was 
sure  to  reach  the  railroad.  Finally  after  many  steep  climbs 
through  the  woods  I  came  to  a  bank  of  strong  coarse  grass 
higher  than  my  head,  and  pulling  myself  on  top  of  the  bank 
found  that  I  was  on  the  top  of  a  very  deep  cutting  through 
which  the  railroad  passed.  The  high  grass  prevented  my 
seeing  well,  but  soundings  with  my  stick  showed  that  on  all 
sides  this  bank  was  almost  vertical.  After  making  attempts 
on  three  sides  and  consuming  the  greater  part  of  an  hour  I 
finally  reached  the  tracks.  Once  I  stopped  for  some  purpose 
and  momentarily  let  go  of  my  stick,  which  immediately 
sank  out  of  sight  through  the  grass.  I  was  unable  to  find 
it  again,  and  I  concluded  from  what  I  could  feel  with  my  feet 
and  what  I  could  see  after  I  reached  the  track  that  the  stick 
must  have  dropped  down  the  precipitous  side  of  the  bank 
away  from  the  tracks  and  that  I  had  been  on  a  narrow  ridge 
only  a  few  inches  wide  at  the  top  and  with  nearly  vertical 
sides  thirty  feet  above  the  tracks  and  much  more  down  to 
the  forest  on  the  other  side,  but  whose  precipitous  character 
was  concealed  by  the  dense  mat  of  grass.  I  reached  Juan 
Vinas  station  just  in  time  to  prevent  Mrs.  Ridgway's  send- 
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ing  ike  policeman  to  hunt  for  me  since  it  was  growing  late 
and  dark — it  was,  indeed,  no  less  than  6.45  P.  M. ! 

Although  there  were  patches  of  cultivated  ground  in  the 
valley  bottom,  at  other  places  the  forest  was  still  untouched 
and  its  appearance  was  very  tropical,  with  its  palms,  big 
coarse  ferns,  wild  plantains,  lianas  hanging  from  every  tree 
and  incredible  numbers  of  perching  epiphytes.  Many  big 
trees  had  huge  buttresses.  In  places  the  earth  had  washed 
out  from  under  the  supporting  roots,  which' writhed  over  the 
ground  like  monster  snakes. 

There  were  always  many  dead  leaves  on  the  ground.  Our 
diary  for  September  29  expressly  records  that  on  that  day 
there  were  yellow  leaves  on  some  trees,  occasionally  even  a 
bright  red  one,  but  the  great  mass  of  vegetation  was  strongly 
green,  with  many  tender  green  shoots  on  shrub  and  wee;  the 
coffee  plants  showed  their  glossy  dark  green  foliage  and 
most  of  their  berries  were  still  green  though  some  were 
reddening.  On  the  other  hand,  the  fields  of  maize  were 
brown  and  withered. 

On  February  15  we  noted  that  many  of  the  large  trees  in 
the  Reventazon  canon,  particularly  those  bearing  much 
Tillandsia,  were  leafless  and  putting  out  tiny  young  leaf 
buds.  This  gave  the  canon  sides  a  very  different  appear- 
ance from  that  of  six  months  earlier,  and  the  views  of  the 
river  were  more  extensive  than  we  had  ever  seen  them. 
Both  the  Naranjo  and  the  Reventazon  were  extremely  full 
and  correspondingly  noisy.  Along  the  road  down  the 
cuesta — indeed  everywhere  nearby* — were  wonderful  gar- 
dens of  begonias.  In  places  the  flowers  formed  masses 
yards  across  so  that  the  canon  side  was  tinted  white,  pink  or 
coral  red  with  the  profusion  of  blossoms,  a  most  beautiful 
and  striking  floral  display.  There  were  at  least  four  species 
in  great  abundance  and  all  seemed  to  be  at  the  height  of 
their  flowering  at  this  time.    At  the  end  of  April  the  num- 
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ber  in  bloom  was  noticeably  less.  Another  beautiful  Feb- 
ruary flower  was  a  purple  composite  (Pernonia  sp.)  which 
bore  long  compound  racemes  of  delicate  feathery  purple 
flowers.  It  grew  six  to  eight  feet  high  and  was  rather  rank 
and  coarse,  but  the  blossoms  were  as  delicate  and  dainty  as 
could  be.  Growing  in  a  little  wet  place  near  the  Naranjo 
was  the  same  red  Hibiscus  we  had  gathered  in  the  laguna. 

Almost  at  the  bottom  of  the  valley  in  a  patch  of  forest 
rich  in  small  palms  our  attention  was  attracted  by  a  tree 
about  fifteen  feet  high  (Sympkonia  globulifera)  with  curious 
red  flowers.  We  gathered  some  and  on  our  return  a  peon 
on  the  road  told  us  the  tree  was  called  "jorquito."  The 
corolla  of  this  flower  is  thick  and  fleshy,  and  completely 
fused ;  it  has  the  peculiarity  of  falling  off  from  the  ovary  as 
a  complete,  depressed  ring  about  three-quarters  inch  across, 
with  an  opening  of  one-quarter  inch.  The  coral-red  buds 
were  round  and  fleshy  and  looked  like  berries. 

There  were  many  birds  in  the  Reventazon  valley,  some 
of  which  we  heard  without  seeing.  The  dropping,  three- 
toned  call  of  the  ant  thrushes,  heard  on  our  first  visit  in 
June,  became  ever  associated  with  this  place.  In  June,  and 
in  still  greater  numbers  in  late  July,  swallow-tailed  kites 
(Etanoides  forficatus)  were  conspicuous — we  have  counted 
twelve  at  once.  They  are  known  to  the  Costa  Ricans  as 
"gavilan  tijerilla"  or  "tijereta."  These  birds  were  about 
the  size  of  crows,  above  mostly  black,  with  a  white  head, 
pure  white  below.  Their  most  striking  features  were  the 
contrasting  blacks  and  whites  and  the  long,  deeply  forked, 
wide-spreading  tail.  They  are  consummately  graceful 
birds,  and  their  airy  evolutions  as  they  soared,  turned, 
floated  upward  or  downward,  or  circled  in  one  plane  with 
never  a  flap  of  their  wings,  formed  a  beautiful  sight.  The 
common  zopilotes  can  likewise  soar  wonderfully  but  com- 
pared to  these  kites  they  seem  heavy  and  clumsy.     In  late 
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September  no  kites  were  to  be  seen  anywhere;  in  their  stead 
were  many  swifts.  On  March  20  we  saw  the  kites  here 
again  but  none  in  late  April. 

In  June  and  in  September  there  was  a  handsome  black 
woodpecker  (Capklaus  lineatus  scapularis)  with  white 
shoulder  straps  and  a  large  projecting  red  crest  on  its  head, 
tapping  on  the  tree-trunks  and  apparently  finding  some 
food.  It  was  larger  than  a  large  pigeon  but  smaller  than  a 
crow. 

A  mottled  black  and  gray  lizard  (Anolis  sp.)  was  resting 
on  a  log  by  the  road  to  the  lower  Naranjo  on  June  28.  Its 
body  exclusive  of  tail  was  between  three  and  four  inches 
long.  On  the  middle  line  of  the  throat  was  a  thin  fold  of 
skin  which  could  be  inflated  and  when  fully  expanded 
reached  at  least  an  inch  below  the  neck.  This  "dewlap" 
or  gular  pouch  was  bright  orange  in  color  and  consequently 
quite  conspicuous.  The  expansion  lasted  only  for  a  fraction 
of  a  minute  but  was  repeated  at  intervals.  I  tried  to  catch 
the  lizard  in  my  net  for  further  examination  but  failed. 
For  a  few  minutes  I  had  in  my  fingers  a  similar  but  smaller 
lizard  caught  on  a  nearby  stone;  it  had,  however,  no  such 
"dewlap."  Perhaps  it  was  a  female  watching  the  charms 
which  the  male  was  displaying  for  her  benefit. 

In  late  April,  usually  hanging  on  damp  rocks  by  the  road- 
side, was  a  handsome  snail  {Drymaus  sulphurous  citronellus) 
about  an  inch  long.  The  shell  was  a  bright  canary  yellow, 
the  foot  blue-green,  the  "horns"  dark  greenish-brown. 

Insects  were  not  equally  numerous  throughout  the  year 
in  the  valley,  February  being  the  month  when  they  were 
least  apparent.  On  first  going  down  to  the  Reventazon  in 
June  the  forest  was  resonant  with  the  loud  shrill  notes  of 
the  cicadas.  The  insects  themselves  were  not  easily  seen. 
The  note  was  not  pitched  quite  as  high  as  that  of  our  annual 
cicadas  in  the  United  States  but  was  sufficiently  ear-splitting 
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and  much  more  continuous.  It  did  not  give  the  impression 
of  constantly  increasing  speed  but  was  steady  and  uniform, 
and  there  were  so  many  cicadas  that  the  uoise  was  deafen- 
ing. In  March  the  penetrating  notes  of  a  few  cicadas 
seemed  to  indicate  the  waxing  of  insect  life  again. 

Of  all  the  butterflies  the  most  conspicuous  were  the  me- 
tallic blue  species  of  Morpko.  This  genus  is  characteristic 
of  tropical  America  and  extends  from  Southern  Mexico  to 
Argentina.  Some  authors,  like  Godman  and  Salvin,  con- 
sider it  to  belong  to  the  Nymph  alidae,  forming  a  special 
subfamily  thereof,  the  Morphinae.  Others  make  of  it  and 
its  allies  a  separate  family,  MorphicUe.  Most  of  the  species 
have  a  number  of  eye-spots,  or  ocelli,  with  a  diameter  of  3/s 
inch  or  less,  on  the  under  sides  of  the  wings.  Six  species 
and  subspecies  are  considered  by  Fruhstorfer,  the  latest 
writer  (1912)  on  the  group,  to  occur  in  Costa  Rica.1  Their 
wing-expanse  is  from  four  to  five  inches.  In  Costa  Rica 
Morpko  extends  from  sea-level  to  an  altitude  of  3500  feet. 
We  never  saw  them  near  Cartago,  but  occasionally  one  could 
be  seen  along  the  road  leading  upward  from  the  station  at 
Juan  Vihas  to  the  village.  Their  flight  when  undisturbed 
is  an  easy  sailing  with  many  a  rise  and  fall  over  the  tops  of 
shrubs  and  bushes,  but  when  alarmed  they  fly  very  swiftly. 
Many  of  the  individuals  one  sees,  except  just  after  they 
have  transformed  into  the  winged  condition,  have  the 
wings  torn  and  tattered.  On  May  2,  while  I  sat  in  partial 
shade  at  the  little  cascade  west  of  the  farther  waterfall,  a 
great  blue  Morpko  which  had  several  times  sailed  over  the 
place,  alighted  on  my  knee.  Its  wings  were  rubbed  and 
their  edges  ragged  so  that  there  was  little  temptation  to 

1  Four  of  these  species  h»ve  the  upper  surfaces  of  the  wings  with  more  or  less 
metallic  blue:  M.  peleidts  liiapida,  M.  granadrnni  polybaptui,  M.  eyprit  cyprii 
(with  a  conspicuous  band  of  yellow  across  the  blue  of  both  pairs)  and  M.  amalomht 
centralis.  M .  tktseui  aquarius  has  the-wings  rich  brown,  M.polypktmus  white  with  a 
few  black  marks. 
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try  to  catch  it;  I  sat  perfectly  still  to  induce  it  to  linger  at 
long  as  possible.  Presently  it  flew  quietly  away  and  I  did 
not  see  it  return.  Bits  of  the  exquisitely  blue,  iridescent 
wings  of  Morpko  are  often  mounted  as  pendants  or  lockets 
in  the  so-called  "butterfly  jewelry"  and  may  be  familiar  to 
our  readers  in  this  form. 

In  places  where  Morpko  was  found  we  sometimes  ob- 
served the  great  owl  butterfly,  Caligo.  It  is  a  member  of 
the  Brassoline  subfamily  of  the  Nymphalidse  and  has  the 
same  geographical  distribution  as  Morpko.  It  tends  to  fly 
more  in  the  twilight  or  in  shade.  The  upper  surface  of 
its  wings  (which  spread  from  4  to  sH  inches  in  the  five 
Costa  Rican  species)  is  rich  dark  brown  with  slaty  blue  or  buff 
or  orange.  The  under  surface  has  numerous  fine  lines  and 
streaks  of  various  tints  of  brown  and  of  yellow  and  a  num- 
ber of  eye-spots.  The  eye-spot  near  the  middle  of  each  hind 
wing  is  the  largest  and  is  from  J^  to  Vs  inch  in  diameter,  its 
outermost  rim  being  black,  within  which  is  a  ring  of  yellow. 
It  is  to  these  two  large  eye-spots  and  their  background  of 
color  that  these  insects  owe  their  name  of  owl-butterflies. 

Other  conspicuous  and  characteristic  butterflies  both 
near  the  laguna  and  down  the  Reventazon  road,  were  the 
narrow-winged  Heliconiines,  some  members  of  which  have 
been  described  in  Chapter  VI.  Such  were  Heliconius  peti- 
veranus,  with  black  wings,  crossed  by  a  broad  orange  red 
band  on  the  fore  pair,  the  hind  ones  having  a  narrower  yel- 
low band  parallel  to  their  front  margins,  and  H.  ckarithonia, 
whose  black  wings  bear  three  yellow  bands  on  the  front 
pair,  a  band  and  two  rows  of  small  spots,  on  the  hind  ones. 
Petiwranus  has  a  wing-spread  of  2}4  inches,  ckarithonia  of 
3J^.  Four  ckarithonia  were  sleeping  on  the  roots  of  a  tree, 
exposed  by  the  washing  away  of  the  soil,  by  the  roadside 
on  April  27.  Their  wings  were  folded  and  hanging  down, 
and  so  dormant  were  they  that  A.  picked  one  of  the  group 
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off  while  the  others  only  fluttered  a  short  distance  and  re- 
turned to  the  same  roots  and  same  positions. 

In  April  flocks  or  single  individuals  of  a  handsome  butter- 
fly, Anaa  onopkis,  were  abundant,  particularly  at  wet  spots 
along  the  road.  The  upper  surface  of  its  wings  (which  ex- 
panded 2%  inches)  was  dark  blue  with  pale  blue  spots  near 
the  outer  margin.  Each  hind  wing  had  a  slender  tail  % 
inch  long.  The  under  surface  was  colored  brown  and  much 
resembled  a  withered  leaf  so  that  the  insect  was  inconspicu- 
ous when  at  rest. 

On  June  25  our  attention  was  attracted  by  small  moths 
which  settled  on  the  rocks,  both  on  the  river  bank  and  out 
in  the  stream,  an  inch  or  two  above  the  water  surface.  There 
was  no  apparent  cause  for  their  positions,  as  in  many  in- 
stances the  rocks  were  bare  and  are  no  doubt  frequently 
submerged.  On  one  rock  in  the  stream  about  three  feet 
long  we  counted  twenty-five  of  these  moths,  facing  in  differ- 
ent directions.  Their  wings  were  bright  orange,  the  outer 
margins  broadly  edged  with  black,  and  expanded  about  \%, 
inches.  Mr.  Champion  observed  the  same  stream-fre- 
quenting habit  of  this  species  (Nelo  chrysomela)  in  the  Chi- 
riqui  district  of  Panama. 

At  different  times  some  curious  or  interesting  caterpillars 
were  met  with  along  the  Reventazon  road.  While  A.  was 
sitting  on  a  rock  at  the  ford  of  the  Naranjo  on  June  25  she 
was  startled  by  seeing  walk  toward  her  what  looked  like 
a  miniature  skye  terrier  about  three  inches  long.  It  was 
a  caterpillar  (family  Megalopygidae)  thickly  covered  with 
long  silky  hairs  which  on  the  front  end  of  the  body  were 
brown.  The  hairs  of  the  greater  part  of  the  body  were  whit- 
ish, beginning  on  the  first  abdominal  segment  and  arranged 
in  correspondence  with  the  segments.  The  head  and  protho- 
rax  had  no  long  hairs,  so  that  the  brown  ones  above  men- 
tioned were  borne  by  the  other  two  thoracic  segments  and 


3,g,t,zcd  by  Google 


»20      A  YEAR  OF  COSTA  RICAN  NATURAL  HISTORY 

these  hairs  pointed  forward  as  well  as  upward.  The  remain- 
ing white  hairs  were  inclined  upward,  backward  and  toward 
the  middle  line  of  the  body  so  as  to  give  a  "ridge-pole"  effect 
along  the  back.  As  the  creature  walked  these  hairs  sep- 
arated into  cross-rows,  corresponding  to  the  segments,  and 
also  opened  down  the  middle  line,  exposing  to  view  shorter, 
brown  hairs  lying  within  the  white  ones,  by  which  they  were 
concealed  when  the  insect  was  at  rest.  In  addition  each 
abdominal  segment  had  on  each  side  a  bunch  of  white  hairs 
above  and  brown  below;  these  bunches  curved  down  to  the 
surface  on  which  the  caterpillar  walked,  simulating  legs. 
The  hairs  of  the  upper  surface  of  the  body  were  one-half 
to  three-quarters  inches  long,  of  the  side  bunches  shorter; 
all  looked  and  felt  soft  and  silky,  nevertheless  an  incautious 
prodding  produced  a  severe  stinging  in  the  finger,  the  pain 
lasting  several  hours.  Next  morning,  after  a  long  and  tire- 
some siege,  this  caterpillar  was  persuaded  to  sit  for  its 
photograph. 

Two  days  later  two  very  curious  caterpillars  attracted 
our  attention.  One,  with  legs  so  short  as  to  be  invisible 
from  the  side,  was  pale  green  in  color  with  thirty-four  clus- 
ters of  short  blue-black  spines  arranged  in  four  lengthwise 
rows;  each  cluster  comprised  two  to  twelve  spines.  Its  body 
was  plump  and  rounded  at  both  ends  so  as  to  have  the  gen- 
eral appearance,  or  rather  shape,  of  a  pillow  (family  Me- 
galopygid*). 

The  other  caterpillar  was  covered  with  hairs  and  flattened 
scales — red  above  the  bases  of  the  legs  and  over  the  head; 
above  the  red  they  were  black  for  the  whole  length  of  the 
body  as  well  as  on  the  entire  upper  surface  of  the  thorax; 
above  the  black  a  band  of  white  scales  extended  along  each 
side  for  the  length  of  the  abdomen,  at  the  front  end  of  which 
the  white  bands  of  the  two  sides  united  on  the  back.  Fi- 
nally the  middle  of  the  upper  surface  of  the  abdomen  was 
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black  except  for  the  cross-band  of  white  just  mentioned. 
The  creature  looked  almost  as  if  made  of  variously  colored 
plush  and  the  colors  themselves  entitled  it  to  be  seriously 
considered  as  a  national  German  caterpillar — if  it  had  lived 
in  Deutschland.  It  walked  or  crawled  not  continuously 
as  most  caterpillars  do,  but  by  jerks,  with  an  appreciable 
stop  after  each  forward  jerk.  There  was  a  tuft  of  black 
scales  at  the  hind  end  of  the  body;  at  the  conclusion  of  one 
jerk  this  tuft  was  up,  at  the  conclusion  of  the  next  it  was 
down,  so  that  the  progression  of  this  insect  was  not  unlike 
that  of  a  mechanical  toy  which  is  but  partly  wound  up. 
We  kept  this  caterpillar  alive  for  several  days,  chiefly  in 
a  little  wooden  match  box.  On  July  3  I  had  it  out  on  the 
table  while  writing  these  notes  and  measured  its  rate  of  speed 
over  a  sheet  of  paper.  In  one  minute  it  traveled  18  cm. 
(7.2  inches).    It  belonged  to  the  family  Eupterotidx. 

On  one  of  the  boulders  on  the  bank  of  the  Reventazon 
on  March  20  was  a  caterpillar  which  had  probably  dropped 
from  a  tree  overhead.  It  was  not  quite  an  inch  long  and  its 
upper  surface  was  generally  gray.  From  each  side  of  the 
body  projected  three  somewhat  twisted  flat  extensions, 
each  nearly  half  an  inch  long  and  an  eighth  wide.  Each 
one  of  these  extensions  was  truly  a  part  of  the  body  and  was 
covered  with  short  hairs  forming  a  dense  pile.  The  middle 
of  the  upper  surface  was  also  covered  with  a  short  dense  pile 
of  darker  blackish  hairs.  The  head  of  the  caterpillar  was 
reddish-brown.  When  I  first  saw  it  I  thought  it  was  some 
sort  of  bag-worm  and  that  the  three  extensions  of  each  side 
were  pieces  of  dry  withered  leaves  which  the  insect  had 
attached  to  its  bag.  Its  legs  were  short  as  in  the  slug  cater- 
pillars (Limacodidse  or  Cochliidx)  to  which  this  species  no 
doubt  belongs.1    This  description  is  less  accurate  than  I 

'Our  description  of  thii  caterpillar  and  its  cocoon  itiggeita  the  curious  North 
American  (pedes  Phobetron  pithtciua.    The  moth  which  emerged  from  the  cocoon 
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would  like,  as  it  is  based  partly  on  memory;  when  I  came 
to  write  it  down  on  returning  to  our  cabin  I  found  that  the 
caterpillar  had  begun  the  spinning  of  a  cocoon  in  the  box 
in  which  I  had  placed  it.  On  the  following  morning  it  had 
completed  its  cocoon,  using  its  own  curious  outer  covering 
to  serve  as  the  outer  covering  of  the  cocoon. 

Bag-worms  do  exist  here,  for  on  April  27  we  found  a  num- 
ber of  small  ones  on  a  rock  by  the  side  of  the  Reventazon 
road.  Their  cases  were  about  one-third  inch  long  and  closely 
resembled  the  lichens  growing  on  the  same  rocks.  Each 
consisted  of  an  outer  oval  or  ellipsoidal  case  enclosing  an 
inner  three-sided  prismatic  case,  the  latter  containing  the 
minute  caterpillar,  4  millimeters  in  length.  Both  cases  were 
of  silk  and  both  were  open  at  each  end;  the  inner  was  loosely 
moored  to  the  outer  by  a  few  strands  of  silk  passing  from  the 
three  edges  of  the  former  to  the  inner  surface  of  the  latter. 
After  death  at  least,  the  hind  end  of  the  inner  case  projected 
about  one  millimeter  beyond  the  outer  case.  Attached  to 
the  outer  surfaces  of  both  cases  were  some  fragments  of 
plants  such  as  seed-coats,  chaff,  an  akene  with  its  pappus,  and 
also  chitinous  parts  of  insects  such  as  the  heads  of  small 
ants,  prothoraces  of  beetles,  wings  and  legs.  Such  cadaver- 
ous booty  is  attached  to  their  own  silken  cases  by  some  neu- 
ropteroid  insects  but  is  not  often  reported  for  lepidopterous 
larvx,  and  it  is  difficult  to  imagine  that  the  tiny  builders 
of  these  bags  could  overcome  ants  which  must  have  been  as 
large  as  themselves.  Can  they  obtain  their  trophies  from 
the  dead  which  they  find  in  the  course  of  their  wanderings? 
We  know  nothing  of  the  identity  of  these  caterpillars,  but 
one  thinks  of  the  insectivorous  habits  recorded  for  some  of 
the  tineids,  the  clothes'  moth  family. 

wai  found  two  month*  later  in  a  badly  battered  condition.  The  fragment  retemblsf 
Ph.  pithrcium  but  ia  not  identical;  can  it  be  Euryda  variolaris  of  the  Bioiofia  Ctn- 
traii-Amtncanaf 
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Of  the  beetles  (Coleoptera)  which  we  found  on  the  canon 
side  the  largest  and  most  striking  was  the  Harlequin  beetle 
(Acrocinus  longimanuj),  well  known  in  tropical  America. 
Its  larva,  a  thick  white  grub,  bores  into  rubber  trees  and 
probably  others  also.  It  owes  its  name  of  "Harlequin" 
beetle  to  the  bizarre  markings,  red,  black  and  gray,  of  its 
elytra  or  wing-covers.  Its  front  legs  are  immensely  long, 
(14  cm.  or  5.6  inches)  and  also  the  antenna  (15  cm.,  6  inches) 
as  compared  to  the  length  of  the  body  (6.5  cm.,  2.6  inches). 
Moreover  the  tibia  of  these  legs  is  quite  sharply  bent  whereby 
the  grasping  power  is  greatly  increased.  These  peculiarities 
are  alluded  to  in  its  specific  name,  longimanus.  We  found 
one  lying  on  its  back  in  the  road  on  July  28  and  kept  it  alive 
several  weeks  but  were  unable  to  induce  it  to  eat  anything. 
When  we  picked  it  up  it  produced  a  rasping  sound  resembling 
a  file  drawn  over  wood.  On  the  middle  line  of  the  front  part 
of  the  mesothorax  is  a  patch  of  highly  polished  black  chitin, 
which  under  the  lens  shows  very  fine  cross-wise  ridges  or 
teeth.  The  back  of  the  prothoraz  rubs  over  these  ridges 
and  so  produces  the  rasping.  On  August  12  we  photographed 
this  beetle.  During  a  previous  attempt  it  bit  A.'s  finger 
but  no  ill  consequences  followed.  On  both  occasions  the 
beetle  was  exceedingly  restless.  On  August  25  we  chlo- 
roformed it  and  found  many  external  parasites.  Most  of 
these  were  mites,  several  hundred  in  number,  representing 
two  species  of  Uropoda  (clavisetosa  and  bisetosa)  described 
by  Mr.  Banks  as  new.  They  were  most  abundant  between 
the  elytra  and  wings  but  were  also  on  the  upper  surface 
of  the  body  between  the  pro-  and  mesothorax.  Two  pseudo- 
scorpions  (Chelanops  nodulimanus)  were  on  the  upper  side 
of  the  abdomen  below  the  wings,  resting  on  a  small  silken 
web  as  wide  as  the  abdomen,  which  presumably  they  had 
spun.  A  third  pseudoscorpion  was  found  on  the  cotton  hold- 
ing the  chloroform  and  probably  came  from  the  same  place. 
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A  beetle  of  quite  unusual  form,  found  in  the  Reventazon 
valley  on  July  28  was  Tauroma  casta,  of  the  Cassididae 
(Chrysomelidz).  It  was  half  an  inch  (13  mm.)  long,  bright 
metallic  green  in  color  and  had  very  fine  punctures,  not 
visible  to  the  naked  eye,  on  the  prothorax  and  large  coarse 
black  punctures  on  the  elytra.  Projecting  from  the  anterior 
outer  angle  of  each  elytron  was  a  stout  process,  one-third 
as  long  (4  mm.)  as  its  entire  body,  curved  upward.  What 
can  be  the  function  of  these  elytral  processes — if  they  have 
any? 

A  familiar  beetle  was  the  gray  blister  beetle  Epicauta 
■cinerea,  which  occurs  over  the  United  States  east  of  the  Mis- 
sissippi, through  Mexico  and  Central  America  to  this  valley, 
where  we  obtained  it  on  June  23. 

On  February  17  a  peon  who  met  us  on  the  Reventazon 
bridge  presented  us  with  a  large  live  Buprestid  beetle  6.5 
cm.  long,  of  metallic  green,  rose,  and  purple  colors  (Euck- 
roma  goliath).  We  photographed  it  two  days  later,  the 
creature  proving  very  sluggish.  This  species  is  found  from 
Mexico  to  Colombia.  On  April  28  numerous  beetles,  partic- 
ularly longicorns  and  passalids,  were  flying  about  although 
we  saw  no  very  large  species. 

One  day  in  July  a  large  reddish  spider  suddenly  ran  across 
the  road,  followed  at  a  distance  of  six  inches  by  a  black  wasp 
with  a  yellow  spot  on  its  head.  The  spider  doubled  and 
twisted,  and  hid  behind  stones;  the  wasp  followed  every 
move,  rising  on  her  wings  when  the  spider  disappeared. 
At  length  she  touched  the  spider  with  her  antenna:,  when 
the  spider-wheeled  and. struck  at  the  wasp  with  her  front 
legs,  then  hurried  off  in  the  interval  of  the  wasp's  rising. 
The  chase  lasted  several  minutes,  then  the  spider  got  under 
a  stone  and  the  wasp,  at  fault,  hovered  over  the  place  with 
quivering  antennae,  frequently  alighting  to  search  the  ground 
but  unsuccessfully.    Here  we  interfered  by  lifting  the  stone 
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and  exposing  the  spider  which  happened  to  be  turned  upside 
down.  The  wasp  discovered  it  as  it  struggled  to  turn  over 
and  after  some  cautious  feeling  about  managed  to  plant 
its  sting  into  the  spider's  ventral  surface,  almost  between 
the  bases  of  the  legs.  This  disabled  the  spider  and  the  wasp 
then  stung  it  repeatedly  over  almost  its  entire  body.  Twice 
it  left  the  spider  and  rested  on  a  nearby  stone,  then  returned 
to  sting  it  again  and  again.  At  last  the  spider  was  limp 
enough  and  the  wasp  gathered  it  up  between  her  legs,  turn- 
ing the  bulky  victim  over  and  over,  and  then  tried  to  fly  off 
with  it.  The  spider  was  too  heavy  to  be  easily  lifted  and 
as  the  wasp  struggled  a  train  of  packmules  came  along 
obliging  us  to  move;  this  frightened  the  wasp  away. 

On  the  under  side  of  a  large  rock  overhanging  the  side  of 
the  road  was  a  hymenopterous  nest  covered  with  a  gray 
papery  substance  closely  resembling  the  rock  in  color.  This 
cover  was  flattened,  the  nest  occupying  a  concavity  in  the 
rock.  One  July  day  we  stopped  to  examine  it.  Cautious 
lifting  of  one  edge  revealed  a  little  stalked  comb  of  several 
(6-12)  cells  within  and  some  yellow  wasps  (Ckartergus 
stnithit)  who  came  out  to  see  what  the  fuss  was  about.  They 
were  little  more  than  one-quarter  inch  long  and  had  but  a 
short  petiole  or  waist;  they  belonged  to  the  social  wasps 
(Vespida;).  They  were  very  polite,  giving  us  no  trouble 
when  we  lifted  the  floor  of  their  house. 

A  nest  of  a  different  kind  was  found  in  April,  consisting  of 
mud  built  around  a  root  exposed  by  the  washing  away  of 
the  roadside.  It  was  pear-shaped,  two  and  three-quarters 
inches  long  and  two  inches  wide  at  most.  In  the  mud,  at 
unequal  distances,  were  thirty-one  cells,  some  empty,  others 
capped  with  a  cement  of  different  color  from  the  mud.  We 
cut  the  root  across  above  the  nest  and  brought  the  latter 
away  with  us.  On  May  16  we  found  a  live  black  and  red 
wasp  half  an  inch  long  in  our  stateroom  on  the  "Prinz  Joa- 
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chim,"  which  we  supposed  to  have  come  from  this  nest. 
After  our  return  to  Philadelphia  we  took  a  dead  wasp  out 
of  one  of  the  cells,  similar  in  size,  shape  and  color  pattern  to 
that  of  May  16  but  with  yellow  replacing  the  red.  Both  of 
these  wasps  had  a  long  slender  waist  and  belong  to  the 
species  Zethus  histrionieus,  of  the  potter  wasp  family.  The 
black  and  yellow  one,  which  certainly  came  from  this  nest, 
closely  resembles  in  size,  shape,  colors  and  pattern  the  social 
wasp  Polybia  fasciata,  which  we  obtained  in  March  at  Cachi. 
Zethus  is  a  solitary  wasp,  that  is,  there  is  no  cooperation 
among  the  adults  in  building  their  nests  or  caring  for  their 
young.  It  is  a  curious  fact  that,  among  the  true  wasps 
(those  whose  fore  wings  are  folded  lengthwise)  the  solitary 
or  social  habit  appears  to  be  correlated  with  a  structural 
peculiarity  whose  relation  to  these  habits  is  still  unper- 
ceived.  In  the  solitary  forms  the  claws  terminating  each 
leg  have  a  tooth  before  the  tip,  which  does  not  exist  in  the 
social  species.  We  know  that  certain  small  parts  of  the 
legs  of  the  honey  bee  perform  certain  definite  functions  and 
it  may  be  that  more  intensive  future  study  of  the  habits 
and  modes  of  work  of  wasps  will  show  that  these  teeth  have 
a  definite  relation  to  the  development  or  non-development 
of  social  life.  But  for  the  present,  these  anatomical  details 
are  merely  convenient  indexes  to  the  nature  of  the  lives  of 
these  industrious  little  artificers.  In  addition  to  this  differ- 
ence in  the  claws  which  distinguishes  the  Vespidae  (social) 
from  the  Eumenidx  (potter  wasps,  solitary),  our  Zethus  has 
relatively  coarse  punctures  over  much  of  the  body,  which 
are  absent  or  but  feebly  developed  in  Polybia  fasciata. 

In  March  an  immense  paper-wasps'  nest,  high  up  in  a 
rather  isolated  tree  near  the  Reventazon  bridge,  harbored  an 
active  colony.  It  was  as  large  as  a  man's  body,  balloon- 
shaped  and  with  an  opening  below  through  which  the  in- 
sects were  entering  and  leaving. 
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A  very  large  and  handsome  ichneumon  fly  {Thyreodon 
laticinctus)  was  captured  in  October,  flying  in  the  forest  at 
the  bottom  of  the  valley.  Its  body  was  more  than  an  inch 
long,  shining  black  with  a  bright  yellow  band  across  the  ab- 
domen, while  the  wings  were  brilliant  metallic  blue. 

A  curious  katydid  (Isehnottula  impennis)  quite  fooled  us 
when  we  found  it  in  the  woods  within  a  long,  partly  folded 
leaf  on  our  June  visit.  Its  jumping  legs,  66  ram.  (2.6  inches) 
long,  were  stretched  straight  behind,  its  first  pair,  28  mm. 
(1.1  inches),  straight  in  front,  giving  A.  as  a  first  impression 
that  the  creature  was  a  gigantic  member  of  that  spider 
group  which  possesses  a  long  narrow  abdomen  and  legs  held 
in  similar  positions  {Tetragnatha). 

A  month  later,  while  striking  at  a  dragonfly  in  these 
woods,  P.  accidentally  caught  a  large  green  wingless  walk- 
ing stick,  a  species  of  Bacteria  allied  to  bicomis.  It  had  a 
pair  of  curved  yellowish  horns  on  its  head,  one  just  behind 
each  antenna,  which  increased  its  grotesque  appearance. 
Its  body  and  legs  were  so  soft  and  flabby  that  it  was  almost 
impossible  to  handle  it  without  feeling  it  "give"  between 
the  fingers.  We  thought  it  full  grown,  but  it  moulted  in 
the  night,  increasing  in  length  to  5V3  inches,  but  was  still 
wingless.  A  week  later  we  photographed  the  creature, 
which  hung  like  an  insect  sloth  from  a  twig.  The  walking 
stick  with  beautiful  rose  pink  wings  {Pseudopkasma  mtnius), 
which  we  occasionally  took  at  the  waterfalls,  was  more  com- 
mon in  this  valley.  Its  body  was  dull  brown,  two  inches 
(50  mm.)  long  in  the  male,  two  and  two-thirds  inches 
(67  mm.)  in  the  female,  and  lacked  the  cephalic  horns. 

Many  times,  when  we  reached  the  ford  of  the  Naranjo 
in  the  valley  bottom,  instead  of  crossing  it  and  continuing 
toward  the  Reventazon  bridge,  we  would  turn  off  to  the 
right  into  the  forest  until  we  reached  a  little  brook  which 
glided  with  a  hardly  perceptible  current  through  very  deep 
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shade.  Here  came  the  fairy  humming-birds  to  bathe,  flying 
through  the  water  repeatedly  at  our  very  feet  and  after  each 
dip  perching  on  a  branch  not  a  yard  away  to  shake  their 
glittering  feathers.  Here,  too,  we  often  found  two  species 
of  dragonflies  whose  habit  it  is  to  live  along  just  such  deeply 
shaded  streams,  Heteragrion  erythrogastrwn,  whose  male  has 
a  bright  red  body  45  mm.  long  and  Protomura  remissa  with 
a  thread-like  body  34  mm.  long.  In  the  latter  the  only 
visible  parts  are  its  red  eyes  and  a  small  blue  spot  near  its 
hind  end. 

In  this  part  of  the  forest  and  at  various  points  along  the 
Reventazon  road,  we  saw,  at  different  times,  three  species 
of  an  extraordinary  group  of  dragonflies,  the  Anonnostig- 
matini,  confined  to  tropical  America.  They  are  recogniz- 
able by  the  great  length  (two  to  five  inches)  and  extreme 
slendemess  of  the  abdomen,  by  the  front  and  hind  wings 
being  long,  narrow  and  of  equal  size  and  by  the  stigma  (or 
colored  spot  on  the  front  edge  of  each  wing  near  its  tip) 
being  divided  by  cross-veins  into  several  minute  areas  or 
"cells,"  instead  of  constituting  but  one  cell  as  in  the  great 
majority  of  dragonflies.  The  largest  of  these  three  species 
was  Megaloprepus  coerulatus,  described  in  Chapter  XV.  It  is 
chiefly  an  inhabitant  of  the  lower  country,  and  an  individual 
observed  on  September  29  near  the  upper  end  of  this  road 
at  about  3000  feet,  had  reached  the  highest  elevation  in 
Costa  Rica  at  which  we  ever  saw  this  species.  The  second 
in  order  of  size  was  Mecistogaster  ornatus,  whose  body  length 
was  3  to  4  inches  (75-100  mm.)  and  wing  expanse  3% 
to  4*/s  inches  (90  to  120  mm.)-  Each  wing-tip  inward  for 
5  to  8  mm.  was  greenish-yellow,  bright  yellow  or  orange. 
Its  area  of  distribution  is  from  Vera  Cruz  and  Durango 
States,  Mexico,  to  the  Amazon  valley.  The  third  species 
was  Mecistogaster  modestus  with  a  body  3  inches  in  length 
and  a  wing-spread  of  3*/s  to  3*/s  inches.    The  wings  were 
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colorless  except  for  the  small  white,  rosy  or  pale  brown 
stigma.  It  has  been  found  from  the  State  of  Vera  Cruz, 
Mexico,  to  Panama. 

When  flying,  the  bodies  of  these  insects  are  extremely  in- 
conspicuous. An  old  man,  near  the  Rio  Buena  Vista  in 
Nicoya,  told  Professor  Tristan  that  Mecistogasters  were  not 
"pipilachas"  or  dragonflies  at  all  but  human  spirits,  be- 
cause they  have  not  head  or  body,  only  wings!  When  a 
person  dies  the  spirit  (soul)  begins  to  fly  for  some  days  in 
the  woods  and  nobody  can  disturb  it. 
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Up  to  the  time  of  our  arrival  in  Costa  Rica  the  larvae  of 
these  large  Anormostigmatine  dragonflies,  referred  to  in  the 
closing  paragraphs  of  the  preceding  chapter,  were  unknown. 
Mr.  O.  W.  Barrett,  who  collected  for  me  in  Mexico  in  1897 
and  1898,  made  the  suggestion  *  that  possibly  their  larvae 
lived  in  the  targe  water-retaining  bases  of  bromeliads.  Re- 
membering this  we  had  looked  for  dragonfly  larva;  in  some 
bromeliads  near  Cartago,  without  success.  Indeed  there  is 
as  yet  no  reason  to  think  that  species  of  Mecistogaster  or 
Megalo-prepus  exist  there,  the  altitude  being  perhaps  too 
high.  Mr.  Frederick  Knab,  of  the  U.  S.  National  Museum 
at  Washington,  wrote  us  under  date  of  August  5,  1909,  "In 
the  course  of  my  mosquito  work  in  the  tropics  I  investigated 
the  water  between  the  leaves  of  the  epiphyte  Bromeliaceae 
and  found  that  besides  mosquito  larvae  there  was  a  rich  in- 
sect fauna.  The  winter  of  1907-8  was  spent  at  Cordoba, 
Mexico,  and  there  I  found  that  nearly  every  bromeliid  in- 
vestigated contained  dragonfly  larvae.  I  was  not  prepared 
to  rear  Odonata  but  I  finally  did  succeed  in  breeding  out  a 
couple  of  rather  large,  unfortunately  crippled,  Agrionids." 
Mr.  Knab's  letter  determined  us  to  make  more  persistent 
search  in  the  bromeliads  of  the  wanner  parts  of  Costa  Rica. 

The  pineapple  is  the  most  familiar  example  of  this  family 
of  plants  but  many  of  the  other  members  are  epiphytic. 
Such  are  the  Tillandsias,  or  Spanish  mosses,  which  form 
long  gray-green  festoons  both  in  tropical  and  sub-tropical 

1  Entomological  Neat,  XI,  p.  601,  Philadelphia,  November,  1900. 
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America,  Other  epiphytic  bromeliads  of  Costa  Rica,  which 
tn  general  appearance  are  more  suggestive  of  pineapples,  are 
of  the  genera  jindroUpis,  Aeckmea,  Billbergia  and  Piteair- 
nia.  Collectively  they  range  from  sea-level  to  the  craters 
of  such  volcanoes  as  Irazu  (11,000  feet),  but  they  are  much 
more  abundant  in  the  moister  parts  of  the  country.  Some- 
times they  are  situated  close  to  the  ground;  frequently  they 
are  attached  to  an  unbranched  trunk  thirty  or  forty  feet 
from  the  soil,  or  may  be  lodged  among  the  branches  at  a 
still  greater  height.  Their  narrow  leaves,  often  two  feet  or 
more  long,  taper  gradually  to  near  the  tip;  they  are  toothed 
or  spined  on  their  edges  and  in  color  a  bright  green  or  a  beau- 
tiful pink  or  red.  The  leaves  spring  from  a  very  short  stalk 
so  that  their  bases  are  pressed  closely  together.  As  a  rule 
a  number  of  stocks  grow  side  by  side  on  the  same  host  tree, 
whose  trunk  or  branch  they  may  completely  encircle,  and  as 
the  stocks  may  also  be  attached  to  each  other  it  is  not  easy 
to  separate  one  individual  plant  from  its  fellows.  The 
leaves  diverge  from  their  bases  and  either  stretch  up  stiffly 
for  their  entire  length  or  droop  gracefully  near  the  tips; 
owing  to  their  stiffness  and  their  serrated  spiny  edges  they 
must  be  handled  carefully  to  avoid  scratched  and  bleeding 
hands. 

On  October  3,  P.  examined  some  of  the  more  accessible 
of  these  plants  on  the  Reventazon  road.  The  first  was 
quite  a  thick  clump,  not  more  than  eight  feet  above  the 
ground  with  many  vines  growing  about  it.  I  threw  a  rope, 
weighted  with  a  stone  at  one  end,  over  it  and  by  pulling  on 
both  ends  brought  the  whole  mass  to  the  ground  much  more 
easily  than  I  expected,  leaving  the  tree-trunk  to  which  it 
had  been  attached  quite  clean.  Some  large,  black,  rather 
slender  ants  (Odontomachus  hastatus)  appeared  very  soon 
after  the  mass  fell.  They  were  15  mm.  (n/8)  inch  long  and 
had  long  slender  jaws  bent  near  the  tip;  as  they  ran  about 
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they  carried  these  jaws  wide  open,  at  1800,  so  that  the  tips 
were  nearly  a  quarter  inch  apart  and  when  they  closed  them, 
as  they  did  in  a  mechanical  sort  of  way  with  a  sudden  snap, 
there  was  a  distinctly  audible  click.  I  do  not  doubt  that 
these  ants  can  inflict  a  painful  bite,  although  I  did  not 
experience  it. 

I  cut  across  each  leaf  near  its  base,  beginning  at  the  out- 
side of  the  clump  and  working  in  toward  the  center,  so  that 
I  could  see  whatever  might  be  lodged  between  the  bases  of 
the  leaves.  When  the  mass  of  plants  first  fell,  considerable 
water  ran  out  from  between  the  leaves,  derived  of  course 
from  the  rains.  In  all  the  bromeliads  examined  this  day 
there  was  also  much  mud  between  the  leaves,  especially  the 
outer  ones,  as  well  as  dead  leaves  which  had  fallen  from  above 
or  perhaps  been  carried  in  by  winds. 

The  second  bromeliad  examined  was  lying  on  the  ground 
at  the  bottom  of  the  Reventazon  valley,  still  attached  to  its 
host  tree  with  which  it  had  fallen.  The  third  was  near  the 
second  on  an  upright  tree,  but  although  I  got  the  rope  over 
it  I  was  unable  to  dislodge  it,  pulling  with  all  my  strength, 
and  as  I  shook  down  a  great  many  of  the  Odontomachi  I 
had  some  doubts  whether  this  plant  would  have  yielded 
many  other  insects.  The  fourth  and  last  was  in  the  forest 
about  200  feet  above  the  river,  perched  on  a  tree-trunk  ten 
to  twelve  feet  above  ground.  The  unavoidable  shaking,  pro- 
duced by  my  repeated  attempts  to  throw  the  rope  over  it  in 
just  the  right  spot,  brought  down  a  few  small  ants  {Aptero- 
stigma)  but  none  of  the  larger  Odontomachus ,  which  I 
took  to  be  a  favorable  indication.  After  half  an  hour's 
tugging  and  pulling  the  mass,  consisting  of  three  plants  and 
weighing  surely  not  less  than  fifty  pounds,  fell  to  the  ground. 
I  cut  off  the  leaves  as  before  and  soon  found  a  dragonfly 
larva  between  two  leaf-bases  not  far  from  the  circumference. 
In  an  hour's  further  searching  no  other  such  larva;  were 
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1.  Beetle  (Pathytslei  leriatoporui)  from  bromeliad,  Juan  Viftas,  Jt3J 

2.  Fore  leg  of  same  showing  Antenna-cleaner,  XI4. 

3.  Walking  Stick  (Ceroys  bigibbus),  Peralta,  from  life.     Nearly  life 

4.  Caterpillar  {Castnia?  sp.)  from  bromeliad,  La  Emilia.  xii$. 
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Bromeliads  on  a  Branch  of  Poro,  Cartago. 

Ants.    i.  Queen,  2.  Two  Workers  of  Apterostigma  calwrii,  Bana 

River  region.  x6.     3.  Odonlomacfius  kastatus,  Juan  Vifias,  xj. 
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found  and  there  was  so  much  still  to  be  examined  that  I 
left  the  plants  where  they  had  fallen,  and  resumed  the  cut- 
ting off  of  the  leaves  the  following  morning.  When  all  the 
larger  ones  had  been  removed  I  carried  the  three  stocks, 
still  so  firmly  united  that  I  was  unable  to  separate  them  and 
weighing  some  fifteen  pounds,  to  the  spring  farther  down 
the  canon  side  so  that  I  could  wash  out  the  mud  and  make 
more  careful  search.  At  noon — after  three  hours'  con- 
stant work — I  finished  the  examination  and  had  found  two 
more  dragonfly  larva.  These  larva  were  kept  in  bottles 
with  a  few  bits  of  bromeliad  leaves  added  to  make  the  sur- 
roundings homelike.  All  reached  Cartago  alive,  but  the  one 
found  October  3  died  when  attempting  to  moult  on  Octo- 
ber 7;  one  of  the  others  died  from  some  unknown  cause, 
while  the  third  lived  until  December  30-3 1.  They  were  fed, 
and  seen  to  eat,  smaller  dragonfly  larva?  and  blood-worms. 

All  four  bromeliads  examined  were  inhabited  by  some 
animals.  The  fourth,  besides  containing  dragonfly  larvae,  was 
tenanted  by  a  young  scorpion  two  inches  long  which  had  just 
shed  its  skin,  the  latter  also  found ;  several  species  of  daddy- 
longlegs (Phalangids),  and  of  Pseudoscorpions;  the  latter  are 
like  miniature  scorpions  but  without  the  long  slender  hind 
abdomen.  The  Pseudoscorpions  have  a  pair  of  relatively 
long  fore  limbs  (pedipalps)  ending  in  claws  tike  a  crab's 
and  as  the  creatures  ran  or  walked  over  the  surfaces  of  the 
leaves  they  held  these  pedipalps  stretched  wide  apart  as  if 
to  embrace  whatever  they  met.  There  were  also  several 
species  of  beetles,  both  adults  and  larvae;  certain  of  the  latter 
seemed  especially  well  adapted  to  life  between  the  appressed 
leaves  of  the  bromeliad,  for  although  the  larvae  were  one  to 
one  and  one-half  inches  long  and  a  quarter  inch  or  more 
wide,  they  were  relatively  thin,  less  than  one-eighth  inch. 
These  are  believed  to  be  the  larvae  of  Semiotus,  one  of  the 
click-beetles  (ElaUrida).   A  caterpillar,  perhaps  of  the  moth 
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Castnia,  also  lived  in  this  plant,  and  in  the  mud  between  some 
of  the  leaves  dwelt  a  fair-sized  earthworm  {Andiodrilus 
bioUeyi),  quick  in  its  movements  and  with  a  peculiar  smooth 
proboscis  which  was  frequently  thrust  out  and  looked  like 
a  spine.1 

In  the  first  and  second  bromeliads  were  also  a  large  scor- 
pion six  inches  or  so  in  length,  which  continually  got  away 
from  me  into  the  deeper  recesses  so  that  I  had  but  momen- 
tary glimpses  of  it;  round  beetle  larva;  of  the  "June  bug" 
style,  a  species  of  snail  (two  species  if  the  owners  of  empty 
shells  found  also  lived  here),  earwigs,  smaller  ants,  isopods, 
collembolans  and  a  smaller  species  of  earthworm. 

Most  of  December  17  was  spent  in  the  Reventazon  ex- 
ploring bromeliads.  Some  we  tried  to  reach  were  perched 
too  high,  as  we  discovered  when  we  attempted  to  throw  the 
rope  around  them.  But  we  did  succeed  at  last  in  pulling 
down  a  big  one,  although  it  took  all  our  combined  weight 
and  strength,  and  were  rewarded  by  finding  seven  or  eight 
dragonfly  larvae  of  different  sizes.  This  bromeliad,  among 
other  animals,  contained  a  few  of  the  black  Odontomachus, 
so  that  their  presence  does  not  necessarily  preclude  the 
existence  of  dragonfly  larvae  in  the  same  cluster  of  plants. 
We  found  the  bromeliad  examined  on  October  3  lying  on 
the  ground  where  it  had  fallen  and  when  we  tapped  upon  it, 
out  rushed  these  ants.  They  had  not  been  disturbed  in  their 
housekeeping  by  having  their  house  turned  upside  down. 

Other  bromeliads  in  this  valley  which  we  examined  in 
March  contained  no  dragonfly  larvae  but  many  planarians 
(Rhynckodemus  bromelicola),  flat  worms  20  mm.  (5^  inch) 
or  more  in  length,  striped  lengthwise  with  black  and  dull 
yellow. 

1  For  further  details  see  Entomologital  Nrai,  XXII,  p.  405,  Philadelphia,  Novem- 
ber, 191 1,  and  the  Entomologist!'  Monthly  Magtniiu  (2)  XXIV,  pp.  2-5,  London, 
January,  1913. 
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Early  on  the  morning  of  April  4  we  noticed  that  one  of  our 
bromeliadicolous  dragonfly  larvae  collected  on  December  17 
was  climbing  up  out  of  its  tumbler,  which  act,  together 
with  certain  recent  changes  in  the  coloring  of  parts  of  its 
body,  suggested  that  it  was  about  to  transform.  The  eves, 
the  upper  surface  of  the  thorax  and  the  tips  of  the  wings  had 
become  yellow  and  a  yellow  spot  had  appeared  on  the  middle 
of  the  under  side  of  each  abdominal  segment,  the  rest  of  the 
body  remaining  a  dull  brown  or  reddish-brown.  The  tumbler 
contained  a  little  water  and  a  small  bromeliad  plant  with 
root  and  leaves  entire,  about  12  cm.  high,  gathered  near 
Cartago  and  replaced  from  time  to  time  as  it  withered  or 
decayed,  also  a  little  stick  on  which  the  larvae  might  climb, 
as  an  additional  piece  of  furniture.  This  larva  repeatedly 
tried  to  climb  up  the  smooth  glass  side  of  the  tumbler,  apply- 
ing almost  the  whole  under  surface  of  its  wet  abdomen  to 
the  glass.  It  would  reach  to  a  height  of  two  or  three  inches 
and  then  fall  to  the  bottom  of  the  tumbler  but  immedi- 
ately begin  climbing  on  the  glass  again,  even  though  it 
touched  the  stick  or  the  bromeliad.  We  helped  it  then  by 
tilting  the  tumbler  so  that  it  reached  the  netting  covering 
the  top  and  to  this  it  clung  with  its  legs.  The  netting  with 
the  larva  still  clinging  to  it  was  pinned  up  so  that  we  could 
photograph  the  successive  changes.  The  transformation 
began  at  8.15  A.  M.  and  full  size  was  attained  by  10.46. 
The  adult  dragonfly,  a  female  Mecistogaster  modestus,  re- 
mained on  the  netting  until  1.53  P.  M.,  then  made  its  first 
flight  to  the  window,  where  it  was  captured  and  put  into  a 
large  paper  bag  or  "cage"  to  perfect  its  colors. 

A  second  bromeliadicolous  dragonfly  larva  transformed  at 
Cartago  on  the  morning  of  April  6,  beginning  about  7.20, 
and  was  similarly  treated.  From  the  two  larvae  we  obtained 
the  practically  complete  series  shown  in  the  accompanying 
illustrations.     This  larva  transformed  into  a  male  Meets- 
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togaster  modestus.  Both  had  lost,  weeks  before,  the  three 
conspicuous  gills  at  the  hind  end  of  the  abdomen,  while  other 
larva*  of  the  same  species  apparently  about  the  same  age 
and  from  the  same  bromeliad  at  Juan  Vinas  still  retained 
the  gills.  Absence  of  these  organs  seemed  to  make  no  differ- 
ence in  the  transformation  of  the  former  two  individuals, 
which  accomplished  this  feat  perfectly. 

This  and  other  bromeliad-dwelling  larvae  had  been  kept 
in  captivity,  under  the  conditions  we  have  described,  for 
nearly  four  months.  They  had  been  fed  with  blood-worms, 
but  although  we  did  actually  see  them  swallow  some  of  the 
worms  they  never  seemed  to  eat  many.  Compared  with 
other  dragonfly  larvae,  they  were  very  abstemious  and  we 
could  not  see  how  they  obtained  enough  nourishment  to 
carry  them  through  four  months  and  a  successful  transfor- 
mation at  the  end. 

In  the  afternoon  of  April  26  we  walked  along  the  railroad 
from  Juan  Vinas  station  to  a  fresh  clearing  planted  with 
beans.  Here  the  ground  sloped  more  gradually  than  in 
many  parts  of  the  bank  below  the  railroad,  and  on  the  edge 
of  the  clearing  was  a  tree  with  some  large  bromeliads  that 
seemed  to  be  accessible.  So  thither  we  went  with  our  rope 
and  big  knife,  pail  and  bottles,  to  secure  the  vast  horde  of 
Mecistogaster  larvae  that  ought  to  be  living  there.  Arrived 
at  the  bean  patch  we  found  a  man  busily  weeding  and  asked 
his  permission  to  go  through,  which  was  readily  granted. 
We  worked  all  afternoon  on  the  various  clumps  of  bro- 
meliads and  found  a  few  larvae  of  Mecistogaster,  with  an 
accompaniment  of  mosquito  larvae,  spiders,  cockroaches, 
slugs,  planarians,  earthworms,  and  the  big-jawed  black  ants. 

On  April  28  we  passed  the  remains  of  the  bromeliad  cluster 
which  yielded  the  larvae  from  which  M.  modestus  transformed 
in  our  room  at  Cartago  on  April  4  and  6.  A  single  male 
of  this  species  was  sitting  on  the  tip  of  a  leaf  and  was  easily 
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caught.  Around  bromeliads  of  a  different  species  two  fe- 
males of  M.  modestus  were  fluttering  and  alighting,  and 
although  we  did  not  see  them  making  any  motions  of  ovi- 
position  one  of  them  disappeared  into  the  leaf-bases  as  if 
she  might  be  on  such  an  errand.  On  the  outside  of  one  of 
the  yard-long  leaves,  about  six  inches  from  the  apex,  was  a 
shed  larvae  skin  which  we  secured.  On  May  1  a  female 
of  modestus  was  transforming  on  the  outside  of  a  leaf  on 
this  latter  cluster  and  P.  secured  both  her  and  her  exuvia. 
These  observations  show  that  in  spite  of  unnatural  sur- 
roundings and  perhaps  lower  temperature  our  larva:  at 
Cartago  were  not  retarded  in  their  development  as  compared 
with  their  free  relations  in  their  native  forest. 

After  our  return  to  the  United  States  Mr.  Knab  sent  us 
the  fragments  of  the  two  dragonfltes  which  he  bred  from 
arboreal  bromeliads.  These  fragments,  of  adults  which  had 
transformed  at  Cordoba,  Mexico,  in  April,  1908,  proved 
to  be  also  Mecistogaster  modestus. 

The  origin  of  the  bromeliadicolous  habit  of  the  larvae 
of  Mecistogaster  modestus  may  possibly  be  accounted  for 
in  the  following  manner.  The  majority  of  the  species  of 
Mecistogaster  are  South  American  and  some  of  them  occur 
along  the  Amazon,  where  also  are  the  headquarters  of  the 
Bromeliaceae.  As  is  well  known,  "thousands  of  miles  of 
forests"  along  this  river  are  inundated  each  wet  season, 
so  that  a  person  "will  travel  through  this  forest  for  days, 
scraping  against  tree-trunks  and  stooping  to  pass  beneath 
the  leaves  of  prickly  palms,  now  level  with  the  water  though 
raised  on  stems  forty  feet  high"  (Spruce,  Wallace).  At 
such  periods  of  high  water,  epiphytes,  whether  of  the  Brome- 
liaceae or  of  other  families,  would  often  be  just  at  the  water's 
surface,  or  only  slightly  submerged,  and  would  offer  to  drag- 
onflies  quite  ordinary  and  usual  places  of  ovipositton.  An 
association  with  certain  plants  might  thus  be  formed  by 
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Afecistogaster  or  its  ancestors  which  would  persist  even  when 
the  water-surface  was  much  below  the  level  of  the  epiphytes. 
Only  such  plants  as  could  retain  water  for  long  periods  of 
time  (weeks  and  months)  would  permit  the  development 
of  essentially  aquatic  larvae  and  the  water  must  be  renewed 
from  time  to  time.  Once  the  association  of  this  insect  with 
bromeliads  or  any  other  suitable  plant  was  formed  it  might 
persist  with  the  spread  of  the  insect  away  from  the  regions 
of  deep  yearly  inundation, — the  Amazon  or  wherever  we 
conceive  its  possible  origin  to  have  occurred — to  the  forests 
at  Juan  Vinas  where  the  trees  which  harbored  our  larvae 
were  far,  far  above  the  highest  flood  marks  of  the  Rio  Rev- 
entazon.  M.  modestus,  M.  ornatuj  and  Megaloprepus  coeru- 
latus,  as  we  saw  them  in  Costa  Rica,  usually  fly  above  the 
underbrush  and  when  disturbed  rise  many  feet  above  the 
ground. 

Although  all  dragonflies  have  the  abdomen  in  the  winged 
stage  much  longer  than  in  the  larva,  modestus  and,  very 
probably,  all  Anormostigmatini  are  extravagant  in  this 
regard.  In  one  modestus  the  fully  extended  adult  abdomen 
alone  was  71  mm.  long  while  the  whole  body  in  its  larval 
condition  was  but  20  mm.  The  abdomen  of  the  adult 
modestus  is  from  5^  to  S/4  times  as  long  as  that  of  the 
abdomen  of  the  exuvia  which  it  has  just  left,  while  in  no 
other  Zygopterous  species  with  which  we  are  acquainted 
is  the  corresponding  figure  more  than  4"/3.  In  this  latter 
case  {Philogenia  carrillica,  whose  larva  is  not  bromeliadic- 
olous)  the  adult  abdomen  is  42  mm.  long  as  contrasted  with 
a  minimum  of  63,  for  our  Costa  Rican  modestus. 

The  excessively  long  abdomen  of  the  adults  of  all  the 
Anormostigmatini  may  be  a  special  adaptation  to  the  life 
of  their  offspring  in  water-containing  plants,  since  the  abdo- 
men of  the  larva  of  M.  modestus  is  no  longer,  proportionally, 
than  in  other  Agrioninae.     The  space  between  one  leaf  of  a 
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bromeliad  and  the  leaf  next  without  decreases  downward 
and  if  Mecistogaster's  eggs  are  deposited  in  the  plant  tissue 
in  or  near  the  contained  water  in  accordance  with  the  habit 
of  Zygopterous  dragonflies,  it  would  often  be  necessary  for 
the  female  to  reach  far  down  into  crevices  possibly  too  nar- 
row to  admit  of  the  entrance  of  her  thorax  and  wings.  The 
long  abdomen  with  the  ovipositor  near  its  hind  end  would 
therefore  be  of  distinct  advantage  and  it  will  be  a  matter  of 
great  interest  to  ascertain,  by  future  observations,  if  the 
lengths  of  abdomens  seen  in  various  members  of  the  Anor- 
mostigmatini  are  correlated  with  peculiarities  in  length  in 
the  plants  or  other  objects  in  which  they  oviposit. 

The  abdomens  of  the  males  of  the  species  of  Mecistogaster 
are  as  long  as  or  longer  than  those  of  the  females.  Their 
length  of  course  cannot  be  explained  in  the  way  suggested 
for  the  females,  but  is  possibly  due  to  the  necessary  correla- 
tion in  length  which  must  exist  between  the  two  sexes  to 
enable  them  to  assume  the  characteristic  mating  position. 

In  describing  our  discovery  of  these  peculiar  dragonfly 
larvae  we  have  incidentally  mentioned  some  of  the  other  ani- 
mals which  were  living  in  the  bromeliads.  In  addition  to 
the  plants  of  this  family  examined  at  Juan  Vinas,  La  Emilia, 
Cachi,  Cartago  and  the  crater  of  Irazu  also  furnished  in- 
teresting brometiadicoH,  although  none  of  the  dragonfly 
group.  The  favorable  character  of  bromeliads  as  shelters, 
or  as  sources  of  food,  for  animals  is  indicated  by  the  fact 
that  the  cluster  from  one  height  on  a  tree  at  Juan  Vinas, 
which  has  been  designated  the  "fourth  bromeliad"  yielded 
25  species  associated  at  one  and  the  same  time,  although 
one  of  these  species  was  an  external  parasite  on  the  body 
of  a  beetle.  These  25  species  were  distributed  among  the 
following  groups:  Insects:  18  species  (of  15  genera,  of  14  fam- 
ilies, of  7  orders,  Orthoptera,  Odonata,  Heteroptera,  Cole- 
optera  in  the  majority  with  1 1  species,  Lepidoptera,  Hymen- 


3,g,t,zcd  by  Google 


240      A  YEAR  OF  COSTA  RICAN  NATURAL  HISTORY 

optera,  Diptcra);  Arachnids:  6  species  (of  6  genera,  of  4 
families,  of  4  orders,  Scorpioni,  Pseudoscorpioni,  Phalangida, 
Acarina);  Annelids:  1  species. 

Of  the  beetles  which  we  found  in  bromeliads  at  Juan  Vifias 
the  most  interesting  in  structure  was  the  carabid  PaehyttUs 
seriatoporus,  because  of  its  possessing,  on  its  first  pair  of 
legs,  organs  suggesting  the  antenna  cleaner  of  the  bees  and 
ants.  In  the  tatter  two  this  organ  is  formed  by  the  tibia 
and  first  section  of  the  tarsus  of  the  first  leg,  the  first  tarsal 
joint  bearing  a  semicircular  notch  lined  with  a  row  of  stiff 
hairs,  while  at  the  tip  of  the  tibia  is  a  spine  which  holds  the 
antenna  in  place  as  it  is  being  drawn  through  the  tarsal  notch. 
In  Pachyteles  seriatoporus  the  semicircular  notch  is  located  at 
mid-length  of  the  tibia  and  is  bounded  by  a  grooved  and 
pointed  process  of  the  under  surface;  the  grooved  floor  of 
the  notch  runs  obliquely  across  the  tibia  and  is  smooth  and 
polished  on  its  forward  end  while  its  hind  edge  is  guarded 
with  a  row  of  close-set,  short  hairs.  On  the  under  surface 
of  the  femur  at  mid-length  is  a  strong,  slightly  curved, 
tapering,  sharp  spine,  so  placed  that  when  the  tibia  is  flexed 
upon  the  femur  the  spine  of  the  latter  would  guide  the  an- 
tenna and  hold  it  from  slipping  out  as  it  was  drawn  through 
the  tibial  notch.1  P.  seriatoporus  is  three-fifths  inches 
(15  mm.)  long,  uniform  shining  brown  in  color,  and  has  an- 
tennal  joints  5-10  almost  square,  1-4  and  11  more  elon- 
gated. 

The  Costa  Rican  naturalist,  Senor  C.  Picado,  has  published 
in  Paris  (1913)  a  thorough  and  detailed  study  of  the  epiphy- 
tic bromeliads  and  their  fauna.     He  groups  the  members 

•  Prof.  L.  C.  Mi.ll  hiii  recorded  in  his  Natural  History  of  Aquatic  Imeeu  (second 
edition,  London.  1903,  pp.  376-178)  some  observations  and  eiperimenU  by  Mr.  W. 
i--  Baker  showing  that  many  Carabid*  possess  and  use  a  similar  antenna-cleaner. 
No  ap.ne  on  the  femur,  such  as  we  describe  for  P.  striotoporus,  is  mentioned   how- 
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of  the  latter  as:  1.  Those  which  attack  the  plant  itself,  2. 
Those  which  feed  on  the  vegetable  debris  and  the  fungi 
which  develop  there,  and  3.  Predaceous  animals.  He  has 
brought  together  a  long  list  of  about  250  species  included 
under  these  three  categories. 

The  inter-relations  of  members  of  these  different  elements 
are  interestingly  shown  by  our  "fourth  bromeliad."  The 
ants  brought  from  it  were  described  by  Prof.  W.  M.  Wheeler 
as  a  new  species,  Apterostigma  calverti,  of  which  we  had  also 
other  specimens  (although  not  from  a  bromeliad),  together 
with  fragments  of  their  nest,  from  the  Banana  River  dis- 
trict, in  early  November.  We  had  suspected  these  latter  to 
be  fungus-growing.  Professor  Wheeler  wrote  of  them,  "As 
you  surmise  it  is  a  fungus-growing  ant  of  the  most  primitive 
and,  at  the  present  time,  most  interesting  genus  of  Attii. 
No  species  of  this  genus  has  ever  been  taken  in  Bromeliads. 
All  of  the  known  species  have  been  described  from  cavities 
in  rotten  wood  where  they  build  a  peculiar  fungus-garden 
using  caterpillar  excrement  as  a  substratum,  and  enveloping 
the  whole  garden  in  a  mycelial  web,  which  is  not  known  to 
exist  in  any  of  the  other  genera  of  Attiine  ants.  Your  spe- 
cies is  very  dark  in  color,  all  the  other  forms  being  yellow- 
ish or  brownish.  The  sculpturing  of  the  thorax  is  more 
pronounced  and  the  head  of  a  different  shape."  In  his 
technical  description  of  this  ant,  whose  workers  are  3.5- 
4  mm.  and  females  4.5  mm.  long,  he  states:  "Fragments  of 
one  of  the  fungus-gardens,  preserved  in  alcohol  with  the 
ants,  seemed  to  present  the  same  primitive  development 
of  the  hyphal  swellings  ('ambrosia')  growing  on  a  sub-stra- 
tum of  insect  (beetle?)  excrement  as  described  by  Mceller 
for  some  of  the  South  American  species  of  Apterostigma." 
We  have  made  no  direct  observations  on  the  nature  of  the 
fungus-garden  of  Apterostigma  calverti  in  the  bromeliad;  but 
in  view  of  Professor  Wheeler's  statements  it  is  apparent 
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that  the  excrement  for  the  growth  of  the  fungus  may  well 
be  furnished  by  the  caterpillar  or  by  some  of  the  beetles 
which  were  found  there.  This  affords,  then,  a  glimpse  of 
the  food  dependence  of  a  member  of  the  second  group  on 
those  of  Sefior  Picado's  first  group. 

The  predaceous  members,  like  their  non-bromelia-dwell- 
ing  relatives,  do  not  hesitate  at  cannibalism.  The  alimen- 
tary canal  of  a  larva  of  Mecistogtuter  modtstus  taken  on 
April  26  contained  a  smaller  larva  of  the  same  species,  a 
mosquito  larva  and  a  copepod  crustacean.  Larva;  of 
mosquitoes  of  the  genus  Megarkinus  have  been  found 
both  within  and  without  bromeliads  and  are  known  to  feed 
not  only  on  other  mosquito  larva;  but  also  on  their  own 
species. 

Of  all  the  elements  composing  the  bromeliad  fauna,  the 
first  is  likely  to  prove  most  dependent  on  the  host  plant.  It 
remains  to  be  determined  how  far  the  members  of  the  sec- 
ond and  third  elements  are  limited  to  bromeliads.  Mr. 
Knab  believes  that  the  beetle  larvae  of  the  family  Cyphon- 
idas  inhabiting  bromeliads  are  distinct  species  from  those 
which  breed  in  tree-holes  and  adds,  "My  belief,  in  the  mean- 
time, gains  some  support  from  the  fact  that  the  Diptera 
breeding  in  the  Bromeliads  have  been  found  to  be,  almost 
without  exception,  confined  to  this  habitat." 

Senor  Picado  has  likened  the  totality  of  the  epiphytic 
bromeliads  to  a  great  interrupted  marsh  extending  through- 
out tropical  America.  Noticing  the  purity  of  the  water  re- 
tained between  the  leaves  where  one  would  expect  foulness 
from  the  decomposition  of  the  organic  material,  he  made 
some  chemical  researches  and  experiments  from  which  he 
obtained  highly  interesting  results.  The  bromeliads  pro- 
duce a  gum  which  has  a  digestive  action  on  starches  and 
on  nitrogenous  materials  (albuminoids).  The  products  of 
the  digestion  of  the  vegetable  and  animal  detritus  retained 
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between  the  leaves,  as  well  as  mineral  salts,  are  absorbed 
by  the  plant.  A  bromeliad  is  thus  a  veritable  dialyzer 
which  constantly  removes  from  the  pools  formed  between 
its  leaves  all  the  products  of  decomposition. 
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CHAPTER  XIV 


TURRIALBA    AND    PERALTA 


In  our  second  chapter,  on  Costa  Rican  railroads,  we  have 
referred  to  Turrialba  as  the  "pineapple  station."  Oc«- 
first  visit  to  it  was  on  July  24,  1909,  when  in  company  with 
Professor  Tristan  P.  went  there  from  Juan  Vinas.  We 
went  first  to  an  acquaintance  of  Professor  Tristan's,  A. 
Alfaro,  whose  shop  was  in  the  lower  story  of  one  of  the  few 
two-storied  buildings.  Turrialba  was  built  entirely  of 
wood;  the  houses  were  chiefly  shanties  or  a  little  better, 
many  of  these  occupied  by  Jamaican  negroes.  One  of  the 
cabins  was  used  as  a  jail  in  which  two  men  were  confined 
over  Sunday  and  Monday  for  drunkenness — released  on 
becoming  sober  and  paying  a  fine  or  "multa,"  part  of  which 
went  to  the  support  of  the  school.  A  better-built  but  one- 
storied  house  was  labeled  "Alcaldia,"  the  magistrate's 
court,  while  "Tesoreria  Municipal"  was  the  inscription 
over  a  little  window  like  a  ticket-seller's,  in  the  side  of  Senor 
Alfaro's  shop.  Besides  this  last  there  were,  I  think,  only 
two  other  two-storied  buildings,  one  of  which  was  occupied 
by  J.  Gomez  and  Brothers,  the  lower  floor  as  a  shop,  the 
upper  by  sleeping  rooms  rented  out  to  lodgers.  To  this  we 
were  directed  in  search  of  a  room  for  ourselves  but,  owing  to 
the  presence  in  town  of  engineers  engaged  in  the  extension 
of  the  railroad  bridge  over  the  Rio  Turrialba  and  of  a  "Junta 
Politica"  from  Cartago  to  advocate  the  candidacy  of  the 
Republicano  party  in  the  Presidential  campaign,  all  rooms 
were  taken  and  our  quarters  seemed  destined  to  be  the  rail- 
road station.     However  it  was  found  that  the  engineers  had 
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^one  away  for  over  Saturday  night  so  that  we  were  given 
-heir  room;  on  Sunday,  the  politicians  having  departed,  we 
obtained  a  room  for  ourselves — with,  so  far  as  I  was  con- 
cerned, the  most  uncomfortable,  broken-down  bed  that  I 
have  yet  occupied.  Our  meals,  which  were  very  good,  we 
had  at  the  little  house  of  a  Nicaraguan  woman  named  Si- 
mona;  the  fare  was  Costa  Rican  but  suited  me  perfectly, 
/yid  Simona  seemed  much  pleased  that  I  ate  her  tortillas. 
r"  Through  the  little  town  flowed  the  Rio  Colorado,  empty- 
ing a  short  distance  below  into  the  Rio  Turrialba  lying  to 
the  east.  The  latter  was  a  very  rocky  stream  with  heaps 
of  rounded  boulders  along  its  bed.  The  railroad  crossed  it 
on  a  stout  iron  bridge,  dated  as  having  been  built  by  an 
English  company  in  1889.  Its  ends  rested  on  heavy  con- 
crete piers  but  the  floods  of  the  preceding  December  and 
January  tilted  the  eastern  end  pier  so  much  out  of  per- 
pendicular that  the  bridge  was  now  being  lengthened  and  a 
new  concrete  pier  sunk  in  the  soil  some  distance  east  of  the 
tilted  one. 

Each  morning  at  Turrialba  was  clear  and  usually  it  was 
possible  to  see  the  summit  of  the  Volcano  of  Turrialba  dis- 
tinctly; later  in  the  day  it  was  apt  to  be  cloud-covered.  It 
is  a  more  imposing  mountain  than  Irazu,  whether  seen  from 
the  northern  side  as  at  Guapiles  or  Guacimo,  or  from  the 
south  as  here  at  Turrialba.  Its  more  imposing  appearance 
is  due  not  only  to  its  greater  apparent  height,  for  Turrialba, 
Guapiles  and  Guacimo  are  much  lower  than  Cartago  from 
which  we  commonly  saw  Irazu,  but  also  to  the  more  conical 
shape  of  its  upper  portion.  Looking  at  Irazu  from  Cartago 
one  cannot  see  the  cinders  above  the  tree  line,  but  Volcano 
Turrialba,  seen  from  Turrialba  town,  shows  the  upper  limit 
of  the  forest  clearly  and  above  that,  at  the  western  end  of 
the  summit,  reaches  upward  a  cone  whose  sides  are  deeply 
fissured  and  ridged,  so  as  to  form  veritable  canons.     Pro- 
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fessor  Tristan,  who  had  been  to  the  top,  told  me  that  the 
ascent  must  be  made  by  one  of  these  canons,  whose  steep- 
ness adds  much  to  the  difficulty  of  the  climb,  and  that  some 
sulphurous  vapors  are  still  given  off  by  the  volcano.  Two 
eruptions  of  Turrialba  volcano  are  known.  One  lasted 
from  August  17,  1864,  to  the  middle  of  March,  1865;  during 
part  of  this  time  there  fell  a  rain  of  very  fine  ashes  and  dust 
in  the  valleys  of  Cartago  and  San  Jose,  carried  thence  by 
the  prevailing  winds.  The  second  and  at  times  more  violent 
eruption  began  February  1,  1866,  and  was  accompanied  by 
earthquakes  which,  on  May  8,  were  felt  at  San  Jose;  the 
column  of  ashes  reached  to  Puntarenas,  a  distance  of  seventy 
miles  in  a  straight  line. 

On  July  24  we  crossed  the  Rio  Turrialba  on  the  railroad 
bridge  and  walked  for  a  mile  or  so  through  a  potrero  dotted 
with  trees,  a  coffee-plantation,  and  a  second  similar  potrero, 
all  bordering  the  eastern  bank  of  the  river;  we  searched  par- 
ticularly under  logs,  beneath  the  bark  of  decaying  trees  and 
in  the  sheathing  bases  of  the  leaves  of  bromeltads  growing 
upon  trees  for  earwigs,  spiders  and  earthworms.  During 
the  course  of  our  stay  at  Turrialba  we  found  a  number  of 
these  last  in  bromeliads  seven  feet  or  more  above  the  ground; 
Professor  Tristan  supposes  that  the  egg-cases  have  been 
brought  by  birds  in  the  earth  on  their  claws  and  accidentally 
dropped  so  as  to  enable  the  worm  to  develop  occasionally 
in  these  plants. 

To  me  the  most  interesting  find  of  the  afternoon  was  one 
of  the  animals  known  as  Peripatus,  a  form  intermediate  in 
many  respects  between  the  earthworm  group  on  the  one 
hand  and  the  centipede  group  on  the  other.  Peripatus  and 
its  immediate  allies  to  the  number  of  fifty  species,  known 
collectively  as  the  Onychophora,  are  found  only  in  the  warm 
regions  of  the  earth — South  Africa,  Malacca,  Sumatra, 
Australia,  New  Zealand,  South  and  Central  America,  Mex- 
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ico  and  the  West  Indies.  Thirty  American  species  have 
been  listed  by  a  recent  writer  (Bouvier,  1905).  In  zoolog- 
ical literature  Peripatus  is  famous  as  a  "connecting  link." 
We  found  two  specimens  this  day,  the  larger  one  being  about 
three  inches  long,  of  a  reddish-brown  color  with  yellowish 
dots  and  marks;  it  had  a  cylindrical  body  and  twenty-nine 
pairs  of  legs.  Both  were  found  in  one  of  the  potreros  above 
mentioned  and,  as  is  usual,  under  decaying  logs.  The  alti- 
tude was  about  2400  feet.  I  put  both  specimens  in  a  bottle 
with  some  decaying  wood  and  moss  in  the  hope  of  keeping 
them  alive,  as  Professor  Tristan  had  kept  one  under  such 
conditions  for  nearly  a  year,  and  eventually  took  them  to 
our  quarters  in  Cartago.  On  August  5  we  made  a  couple 
of  photographs  of  the  larger  one  but  with  little  success  as  the 
creatures  became  too  restless  in  the  amount  of  light  requi- 
site. In  September  the  smaller  one  was  sent  to  Philadel- 
phia by  a  returning  traveler,  but  did  not  reach  its  destina- 
tion alive.  At  that  time  we  found  two  little  ones  in  the 
bottle,  but  as  these  animals  live  in  rotten  wood  away  from 
the  light  we  supposed  we  had  gathered  in  more  than  we 
knew  along  with  the  food.  On  November  12,  1909,  we  saw 
that  the  targe  one  was  dead  and  mouldy  and  supposed  all 
was  over  with  the  Peripatus  family.  However,  we  pulled 
out  the  soft  wood  and  to  our  astonishment  found  four  lively 
little  ones,  while  everything  in  the  bottle  seemed  sweet  and 
wholesome  except  immediately  around  the  dead  one.  These 
animals  are  viviparous  and  the  Urge  one  was  evidently  the 
mother  of  the  small  ones  that  appeared  from  time  to  time. 
The  infants  were  returned  to  the  bottle  and  we  hoped  that 
they  would  continue  to  thrive.  Within  the  next  three 
weeks,  however,  two  small  ones  were  removed  from  the 
bottle,  dead.  We  believed  that  two  more  small  ones  still 
remained,  but  on  December  5  not  a  trace  could  be  found 
and  we  suppose  they  must  have  died  and  disintegrated.    A 
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search  for  additional  specimens  of  Peripatus  in  the  same 
potrero  at  Turrialba  on  October  z  was  unsuccessful. 

In  one  of  these  potreros  was  a  jicara  {Crescentia  cujeu) 
whose  branches  were  intertwined  with  those  of  a  manzana 
rosa  {Jambosa  vulgaris  or  Eugenia  jambosa).  The  leaves 
of  the  former  were  rounded  at  the  tip,  those  of  the  manzana 
acutely  pointed.  The  single  fruits  of  the  jicara,  which  were 
still  bright  green,  were  as  much  as  six  or  eight  inches  long, 
oval  or  egg-shaped;  they  contained  many  small  seeds  and 
the  hard  rind  makes  them  useful  "gourds"  when  the  seeds 
are  cleaned  away,  although  the  actual  relationship  is  with 
the  Bignoniacese,  the  family  of  the  trumpet  vine  and  the 
catalpa.  The  fruits  of  the  manzana  rosa  resemble  the 
guayabo,  both  belonging  to  the  Myrtacess,  but  are  com- 
monly eaten  raw  instead  of  being  made  into  dulces.  The 
flesh  has  a  pleasant  flavor,  suggesting  a  rather  dry  sweet 
apple — hence  the  name  of  "manzana"  or  apple. 

In  the  pastures  were  many  clumps  of  trees  of  two  or  more 
species,  one  of  which  had  produced  numerous  aerial  roots 
which,  running  off  sidewise  from  the  trunk  at  right  angles, 
clung  to  and  encircled  the  trunks  of  the  others,  binding  them 
all  firmly  together.  Smaller  trees  or  vines  tightly  wrapped 
their  branches  around  the  trunks  of  larger  ones  and  the 
whole  formed  an  inextricable  mass.  A  common  binding 
plant  was  the  vine  Monstera,  often  cultivated  in  greenhouses 
at  home  and  remarkable  for  the  large  natural  holes  in  its 
big  deep  green  leaves.  Trees  loaded  heavily  with  parasitic 
plants  or  epiphytes  like  Monstera,  bromeliads,  huge  masses 
of  long  hanging  ferns,  great  festoons  of  vine-like  aroids  with 
heart-shaped  leaves,  made  this  potrero  exceedingly  inter- 
esting. Here  also,  at  the  highest  altitude  at  which  we  saw 
them  (about  2400  feet)  were  a  number  of  cacao  trees, 
with  clusters  of  small  flowers  and  pods  directly  upon  the 
bark  of  the  trunk;  the  flowers  were  cream  color,  the  pods 
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green  or,  when  mature,  rich  brown,  and  six  to  eight  inches 
long. 

On  October  2,  A.  and  P.  revisited  Turrialba  and  these 
potreros,  when  we  had  a  good  view  of  one  of  the  grotesque 
basilisk  lizards.  This  particular  basilisk  was  on  the  ground, 
but  on  our  approach  ran  ten  or  twelve  feet  up  a  tree  and  re- 
mained on  the  far  side  even  when  we  walked  around  the  tree. 
Its  body  was  bright  grass  green,  except  that  the  tail  was  cross- 
barred  with  black.  The  lizard  remained  quiet  as  long  as  we 
stood  still,  but  a  cautious  move  preparatory  to  photograph- 
ing it  caused  it  to  dart  instantly  to  the  opposite  side  of  a 
branch  over  which  it  peeped  at  us  warily. 

On  July  27  Professor  Tristan  and  P.  walked  northeastward 
along  the  railroad  track,  crossing  the  Rio  Turrialba  and  the 
Rio  Aquiares  by  the  railroad  bridges,  until  we  came  to  a 
third  bridge  over  the  Rio  Azul.  All  three  rivers  lie  in  gorges 
more  than  fifty  feet  below  the  general  level  of  the  country 
and  in  places  the  sides  of  these  gorges  are  steep,  in  others 
more  gradual.  The  Rio  Azul  is  much  less  rocky  than  the 
Rio  Turrialba,  the  vegetation  reached  to  the  water's  edge 
and  the  scene  was  much  prettier.  We  turned  to  the  right 
into  a  charral  and  across  it  into  the  woods  which  immediately 
border  the  stream,  but  there  was  not  a  great  variety  of  ani- 
mals of  the  groups  in  which  we  were  interested.  Among 
other  things  we  looked  for  fresh-water  planarians  but  found 
only  three,  representing  possibly  two  species,  one  with  little 
earlike  lobes  on  the  head. 

On  the  morning  of  July  25  we  walked  in  a  general  easterly 
direction  from  Turrialba  along  a  road  which  led  to  the  Rio 
Reventazon  and  across  it  to  San  Francisco  de  Tuis,  but  did 
not  go  as  far  as  the  river.  We  passed  a  field  of  yuca;  most 
of  the  way  the  road  ran  through  pasture  land  but  finally 
entered  forest,  into  which  we  turned  aside  for  a  short  dis- 
tance.    We  saw  three  snakes  this  morning,  more  than  we 
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had  previously  seen  in  Costa  Rica.  One  was  bright  green, 
about  four  feet  long;  it  was  lying  dead  in  the  road.  The 
second,  apparently  of  the  same  species,  glided  into  the 
grass;  the  third  was  smaller,  mottled  brown  in  color.  All 
three  were  harmless.  By  the  roadsides  were  many  melas- 
tomaceous  trees,  lengua  de  vaca,  which  also  occurred  com- 
monly at  Cartago,  and  on  some  of  the  higher  trees  were 
nests  of  the  oropendolas. 

One  man  whom  we  met  along  the  road  told  Professor 
Tristan  he  knew  what  we  were  doing — we  were  collecting 
butterflies  (we  collected  none  this  day)  to  print  them  upon 
muslin  and  thus  give  the  latter  its  decorative  pattern !  Sixty 
years  earlier  the  Brazilians  gave  the  same  explanation  to 
Wallace  of  his  actions  on  the  Amazon. 

North  and  west  of  the  town  the  country  ascended  in  gentle 
swells  and  low  rounded  hills,  intersected  by  little  streams 
entering  the  Rio  Colorado.  Along  these  streams  were  bright 
green  pastures  extending  high  up  on  the  hills,  giving  the 
surroundings  a  soft  and  billowy  appearance,  softer,  smoother 
and  greener  than  we  saw  elsewhere  in  Costa  Rica.  The 
hillsides  were  formerly  forest-covered  and  here  and  there 
single  trees  had  been  left  standing  so  that  the  effect  was 
very  park-like.  Here  in  July  afternoons  before  the  usual 
rain,  flocks  of  twenty  to  thirty  green  parrakeets  (probably 
Conurus  finsckt)  flew  screaming  over  our  heads,  resting 
first  on  one  large  tree,  then  on  another,  their  green  color 
rendering  them  invisible  among  the  foliage.  Their  most 
characteristic  feature  when  in  flight  is  the  bluntness,  even 
squareness,  of  the  head  in  front,  owing  to  the  shortness  of 
the  bill.  Professor  Tristan  told  me  that  this  parrakeet  does 
not  learn  to  talk  in  captivity.  A  parrot  found  on  the  Pacific 
side  talks  readily  and  for  this  reason  is  often  kept  as  a  pet — 
there  was  one  next  door  to  Simona's  and  Mrs.  Ridgway 
at  Juan  Vinas  had  one.    This  Pacific,  talking,  species  (Ama- 
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zona  auropalliata),  known  as  the  "loro,"  is  light  green  with 
a  yellow  spot  at  the  back  of  the  head  and  a  pair  of  black 
spots  above  the  base  of  the  bill.  The  primary  wing  feathers 
are  chiefly  black  but  are  largely  concealed  by  the  green 
plumage  when  the  wings  are  folded;  there  is  some  red  on  the 
edge  and  bend  of  the  wing. 

Just  west  of  Turrialba  the  railroad  passed  through  one  of 
these  beautiful,  green,  soft-looking  hillside  pastures  and  then 
bordered  a  thick  forest.  Along  a  brook  where  it  left  the 
forest  but  still  shaded  by  some  trees,  were  a  larger  number 
of  a  species  of  Heteragrion  dragonfly  than  I  had  previously 
met,  although  I  had  found  it  below  Juan  Vinas.  It  had  a 
brilliant  patch  of  gold  on  the  front  of  the  head  between  the 
eyes  and  a  one-and-one-half  inch  long,  slender,  blood-red 
abdomen;  the  colors  of  the  rest  of  the  body  were  more  som- 
ber, the  wings  transparent,  and  in  the  shadow  it  was  the 
golden  patch  and  the  line  of  red  that  were  chiefly  visible. 
These  colors  are  possessed  only  by  the  male,  the  female 
being  a  sober  brown.  The  species  of  Heteragrion,  as  far  as 
I  know,  are  only  met  with  in  well-Bhaded  places,  never  in 
bright  light,  and  by  reason  of  this  habit  are  often  somewhat 
difficult  to  see,  especially  the  females. 

Leaving  the  stream  we  entered  the  forest  and  attempted 
to  pass  through  it  up  the  hillside  into  a  pasture  above,  but 
there  was  no  path  and  the  ascent  was  so  steep  and  the  vege- 
tation so  dense  that  after  going  a  little  way  we  gave  up  our 
plan.  Besides  the  deciduous  (exogenous)  trees  there  were 
many  palms  and  tree-ferns  all  bound  together  with  vines 
and  lianas.  There  were  numerous  epiphytic  ferns  which 
also  had  a  vine-like  habit  and  hung  in  festoons  from  the 
branches  of  trees.  Many  trees,  lianas  and  even  some  ferns 
had  their  stems  and  branches  armed  with  sharp  and  cruel 
thorns  so  that  in  catching  hold  of  the  vegetation  it  was 
necessary  to  look  carefully  to  see  what  was  safe  to  grasp. 
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A  not  uncommon  low  plant  on  this  hillside  was  a  palm- 
like grass  with  leaves  divided  into  two  lobes  each  ending 
in  an  elliptical  point  and  known  {teste  Professor  Tristan)  as 
"cola  de  gallo"  (cock's  tail).  Two  of  these  cock's  tails, 
of  about  three  feet  in  height,  had  curious  nests  upon  them, 
attached  in  each  case  to  a  leaf.  Both  nests  were  inhabited 
by  small  black  ants,  but  the  nest-substance  resembled  that 
of  which  termites'  nests  are  formed  and  the  plan  was  termite- 
like, although  there  were  no  covered  passages  leading  to  them 
as  termite  nests  have.  One  leaf  was  so  decayed  that,  soon 
after  I  plucked  it,  it  fell  apart.  It  is  difficult  to  understand 
why  nests  should  be  built  on  so  temporary  a  foundation  as 
a  leaf  must  afford. 

Only  a  few  yards  from  the  site  of  these  nests  I  caught  one 
of  the  most  ethereal  of  butterflies  (Callitara  menander). 
Its  wings,  spreading  two  inches,  were  chiefly  transparent 
and  brownish,  but  each  of  the  hind  pair  had  a  blue-black 
"eye-spot"  on  the  outer  margin  and  a  patch  of  delicate 
rose  along  the  hind  edge.  It  is  of  the  Satyrine  subfamily 
of  the  Nymphalidse  distinguished  by  one  or  more  of  the 
veins  of  the  fore  wings  being  swollen  at  the  base. 

On  Saturday,  August  7,  1909,  P.  went  to  Peralta.  On 
my  arrival  I  presented  to  Mr.  B.  M.  Hess,  the  station- 
master,  a  letter  of  introduction  from  Mr.  John  M.  Keith. 
Mr.  Hess  (a  native  of  Lancaster,  Pennsylvania)  took  me  to 
his  own  room  in  the  second  floor  of  the  station  and  placed 
a  cot  at  my  disposal.  I  had  brought  a  mosquito  net  with  me, 
under  which  I  slept  each  night,  as  I  had  been  warned  that 
Peralta  was  malarious.  In  fact,  Mr.  Hess  said  that  he  was 
suffering  from  it;  he  had  a  net  but  was  not  using  it,  although 
when  I  left  he  was  promising  himself  to  do  so.  Red  ants 
were  abundant  in  our  bedroom.  I  know  I  picked  many  from 
my  cot;  perhaps  they  kept  other  insects  away.  Mr.  Hess 
inquired  if  two  other  kinds  of  insects  had  eaten  me  up; 
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he  said  they  were  bad  in  the  next  room.  I  did  not  see  either 
of  these,  but  I  preferred  not  to  look  for  them  and  I  do  not 
know  the  actual  authors  of  the  numerous  bites  on  my  person! 

Mr.  Hess  kept  a  "commissary,"  as  general  shops  were 
called  in  this  country.  He  had  a  Jamaican  mulatto  woman 
as  cook.  She  had  a  brown  monkey,  a  squirrel,  two  dogs  and 
a  cat  in  the  kitchen  or  the  little  room  next  to  it, — not  the 
most  sanitary  arrangement  perhaps.  For  company  at  meals, 
besides  a  young  Costa  Rican  assistant  and  myself,  Mr.  Hess 
usually  had — except  at  our  six  o'clock  "coffee" — two  or 
more  of  the  railroad  engineers  or  conductors  whose  trains 
might  happen  to  be  in  Peralta  at  the  time,  for  Peralta  was 
a  station  where  much  shifting  of  cars,  coaling  of  locomotive 
tenders  and,  on  Sundays,  transfer  of  passengers  took  place. 
One  other  item  of  the  establishment  was  the  Victor  phono- 
graph kept  in  the  bedroom.  This  nightly  rendered  American 
songs  and  recitations  in  my  honor  while  I  attended  to  the 
day's  catch,  and  Mr.  Hess  fell  asleep  on  his  bed. 

A  second  visit  to  Peralta  was  made  on  March  23,  1910, 
when  I  put  up  as  before  at  the  railroad  station,  Mr.  Hess 
having  sent  me  word  that  he  thought  conditions  good  for 
collecting. 

Near  noon  on  August  9  I  was  standing  on  the  station  plat- 
form when  a  very  curious  bug  alighting  upon  it  attracted 
my  attention.  Its  body  and  folded  wings  together  were 
about  an  inch  long,  its  colors  yellow,  orange  and  red,  as  well 
as  I  can  remember,  but  its  most  striking  feature  was  its  hind 
or  third  pair  of  legs.  Each  one  of  these  was  one  and  one- 
third  inches  long  and  very  slender  except  that  the  tibia  had 
a  thin  leaf-like  expansion  half  an  inch  long  and  one-third 
of  an  inch  wide,  with  cross-bands  of  orange,  brownish-red 
and  blackish-brown.  I  was  holding  the  insect  in  my  hand 
examining  it  when  most  of  it  flew  off,  leaving  but  one  of  these 
remarkable  legs  in  my  fingers.      I  was  unable  to  capture 
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it  again  and  so  have  nothing  but  this  single  member  in  my 
possession  now,  but  this  disjecta  would  seem  to  place  the 
insect  in  the  genus  Anisoscelis  of  the  family  Coreidse. 

Later  that  same  day  it  rained  and  while  sitting  on  the 
porch  of  the  second  story,  I  watched  the  dragonfly  Orthemis 
ferruginea  fly  to  and  fro  over  the  pool  alongside  the  tracks 
in  spite  of  the  (moderate)  rain,  although  dragonflies  are 
usually  fair  weather  insects.  Four  or  five  green  parrakeets 
(Conurus  finschi?)  flew  screaming  to  a  tree  on  the  opposite 
side  of  the  river,  their  green  color  showing  well  as  they  flew. 
By  3.45  P.  M.  the  rain  had  ceased  and  I  walked  north  along 
the  track.  Not  far  from  the  station,  a  curious  bird  whose 
character  I  could  not  make  out,  flew  across  the  track  and  into 
the  wild  cane,  of  which  there  was  much  between  the  railroad 
and  the  river  both  above  and  below  Peralta  station.  The 
cane  was  now  ten  to  fifteen  feet  high.  I  kept  looking  into 
it  as  I  approached  the  place  where  the  bird  had  entered, 
hardly  expecting  to  see  it  again.  But  when  I  reached  the 
place,  there  on  a  slanting  cane,  sat  my  first  toucan,  big  beak 
and  all.  J  stopped  to  look  at  it,  it  sat  and  looked  at  me, 
giving  me  the  chance  to  make  mental  note  of  its  colors  be- 
fore it  flew  off.  It  was  chiefly  black,  with  a  yellow  breast 
bounded  with  black  below,  and  with  an  isolated  black 
streak  in  the  middle  of  the  yellow,  the  rump  red  both  above 
and  below.  It  was  Pteroglojsus  torquatus,  one  of  the  smaller 
toucans  of  Costa  Rica,  this  species  being  about  eighteen 
inches  long.  Similar  to  it,  and  occurring  chiefly,  if  not 
solely,  on  the  Pacific  slope  according  to  Carriker,  is  Pt. 
frantzii,  which  has  a  wide  crimson  band,  sometimes  mixed 
with  black,  across  the  middle  of  the  yellow  belly.  Another 
genus  commonly  found  in  Costa  Rica  has  a  yellow  throat  and 
black  breast;  this  is  Rkampkastos.  R.  tocard,  the  "quioro" 
of  Costa  Ricans,  is  twenty-two  to  twenty-four  inches  long 
and  has  the  tip  of  the  maxilla  bright  yellow.    R.  brevicari- 
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natus,  the  "curre  grande,"  with  this  tip  "deep  purplish 
blood-red,"  is  sixteen  to  twenty-four  inches  in  length. 

Not  only  the  toucan  thus  justified  my  going  out  for  this 
anteprandial  walk,  but  also  at  the  first  little  river  north  of 
Peralta  station  I  took  the  only  specimen  of  Hetarina  miniata 
found  anywhere  in  this  locality,  and  probably  the  highest 
elevation  (1075  feet)  from  which  this  species  has  yet  been 
reported,  as  it  seems  to  be  chiefly  a  lowlander.  Like  almost 
all  members  of  the  genus  Hetarina,  the  male  has  a  beautiful 
carmine  spot  at  the  base  of  each  of  its  four  narrow,  trans- 
parent wings.  This  carmine  is  accompanied  by  almost  no 
brown  along  its  front  edge,  in  contrast  to  the  condition 
existing  in  the  ubiquitous  Hetarina  cruentata.  Moreover, 
miniata  male  has  a  carmine  spot  on  the  tip  of  each  hind 
wing  (where  cruentata  male  is  edged  with  brown)  and  only 
one  pair  of  clasping  organs  at  the  hind  end  of  the  body 
(the  lower  pair  existing  in  cruentata  being  represented  merely 
by  stumps).  Hetarina  is  an  exclusively  American  dragonfly 
and  is  richer  in  species  in  the  tropics  than  in  the  temperate 
zones,  although  one  member  reaches  Canada. 

There  were  about  half  a  dozen  small  cabins  near  Peralta 
station  occupied  by  Jamaican  negroes,  and  some  railroad 
buildings,  but  no  other  human  habitations.  Behind  the  latter 
extended  a  Y-shaped  track  to  enable  locomotives  to  reverse 
their  heading.  At  the  end  of  the  stem  of  the  Y  was  a  slow- 
moving  stream  called  simply  "  laguna."  Mr.  Hess  having  told 
me  of  this  as  a  likely  place  for  me,  I  went  there  on  August  8 
about  noon.  Two  women  were  washing  clothes  at  the  laguna, 
so  I  went  into  the  low  woods  just  beyond,  which  consisted 
of  small  trees,  arums,  ferns,  heliconias  and  numerous  vines 
or  creepers.  I  had  hardly  entered  when  I  caught  a  medium- 
sized  dragonfly,  of  an  apparently  new  genus  allied  to  Cora. 
Nearby  I  found  a  pair  of  Palamnema  dragonflies,  likewise 
new,  with  extremely  slender  bodies  (two  inches  long  in  the 
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male).  The  egg-laying  habits  of  Palamnema  are  unknown 
and  I  stood  in  the  mud  for  forty  minutes  keeping  my  eyes 
fixed  on  the  pair,  in  the  hope  that  I  would  obtain  some 
information  on  this  point.  During  this  period  they  shifted 
their  position  to  five  different  leaves  or  twigs  but  gave  no 
sign  of  depositing  eggs,  so,  fearing  that  I  might  lose  them, 
I  caught  them  in  my  net.  Experience  had  taught  me  that 
the  dragonflies  which  inhabit  dark  woods  are  very  difficult 
to  keep  in  view,  owing  to  the  transparency  of  their  wings 
and  the  prevailing  somber  tint  of  their  bodies.  Often  there 
is,  however,  a  small  limited  area  of  a  lighter  color  and,  if 
one  can  keep  his  eye  on  that,  he  can  follow  the  insect  as  it 
flits  from  plant  to  plant,  but  even  so  the  greatest  attention 
is  necessary  and  I  have  often  lost  desirable  insects.  In  this 
Palamnema  the  most  conspicuous  light  area,  but  not  the  only 
one,  was  formed  by  two  small  parts  of  the  head — the  labium 
(or  upper  lip)  and  the  nanus — which  were  pale  blue.  A 
species  which  I  lost  in  this  same  piece  of  woods  this  day, 
a  Pkilogenia,  had  only  one  or  two  segments  of  the  hind  end 
of  the  abdomen  pale  colored,  like  the  whitish  "bloom" 
sometimes  seen  on  a  plum;  all  the  rest  of  the  body  was  dark 
and  the  insect  kept  to  the  shadows  so  closely  that  it  was 
very  difficult  to  see. 

Some  writers,  like  Mr.  E.  B.  Williamson,  have  suggested 
that  these  more  conspicuous  pale  areas  on  dark  bodies  of 
dragonflies  (not  necessarily  those  confined  to  dark  woods) 
serve  as  recognition-marks  to  the  other  sex. 

I  naturally  looked  for  additional  specimens  of  the  new 
genus  and  of  the  Palamnema,  but  unsuccessfully,  until  the 
increasing  cloudiness  warned  me  to  seek  shelter  before  the 
beginning  of  the  usual  heavy  afternoon  rain.  Search  for 
them  was  in  vain  on  the  following  morning  also,  when  I 
attempted  a  grassy  road  which  led  up  from  the  laguna  into 
the  woods,  and  which  I  finally  gave  up  because  of  the  deep 
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soft  mud  beneath  the  grass.  However,  I  did  obtain  some 
species  of  dragonflies  that  I  had  never,  or  but  rarely,  taken 
myself  in  Costa  Rica.  Feeding  on  a  patch  of  morning-glory 
(Ipomaa),  known  in  Costa  Rica  as  "churristate" — the 
same  name  is  applied  also  to  a  mallow,  Anoda  hastata, — 
near  the  laguna  were  some  uniformly  dark  metallic  violet- 
blue  Chrysomelid  beetles  {Haltica  amethystina).  Each  one 
was  one-third  of  an  inch  long  and  had  many  fine  punctures 
over  its  dorsal  surface  but  not  arranged  in  lines. 

In  the  afternoon  of  August  10  I  went  again  to  the  end  of 
the  Y-track  and  into  the  woods  beyond  the  laguna,  where 
I  had  taken  the  new  species  two  days  before.  I  did  not  see 
them  again  but  there  were  other  interesting  things.  Both 
here  and  along  the  Rio  Chiriqui  trail  where  I  had  been  that 
morning  were  a  number  of  those  transparent,  pale-brown- 
winged  butterflies  with  an  eye-spot  and  rose  color  on  the 
hind  pair  {Callitara  menander),  one  of  which  I  had  taken  in 
the  woods  at  Turrialba  on  July  26  (see  page  252).  I  tried 
to  capture  some  of  them  but  did  not  find  it  easy,  for  unlike 
most  butterflies,  they  did  not  rise  when  alarmed  but  flew 
horizontally  close  to  the  ground,  through  or  beneath  the 
underbrush,  and  the  dead  or  living  stems  and  branches 
prevented  me  from  getting  the  net  over  the  insects  quickly 
enough  to  catch  them.  I  saw  them  only  in  dark  shady  places 
with  plenty  of  undergrowth. 

Lying  on  the  glossy  green  leaf  of  an  amid  about  a  foot 
above  the  ground,  in  a  fairly  shady  but  hardly  dark  place, 
were  a  dead  leaf  and  apparently  a  twig  three  inches  long 
and  one-fifth  of  an  inch  thick.  Both  looked  as  if  they  might 
have  fallen  by  chance  upon  the  living  leaf.  But  on  second 
glance  I  noticed  that  from  the  apparent  twig  there  extended 
two  pairs  of  slender  outgrowths,  the  members  of  each  pair 
placed  so  exactly  opposite  each  other  as  to  suggest  at  once 
that  they  were  insect's  legs — and  so  they  were.   The  appar- 
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ent  twig  was  a  wingless  walking  stick  (Ceroys  bigibbus) 
whose  color  and  roughness  of  body-surface  were  perfect 
imitations  of  the  color  and  surface  of  a  broken  twig.  The 
antennae  and  the  first  pair  of  legs  were  held  close  together 
and  straight  forward  in  prolongation  of  the  body  and  did 
not  betray  their  possessor  as  did  the  oppositeness  of  the  re- 
maining legs,  which  projected  at  marked  angles.  The  most 
interesting  feature  of  the  observation  to  me  was  that  the 
insect  was  resting  not  on  a  woody  stem  or  branch,  where  the 
protection  derived  would  have  been  greater,  but  upon  the 
contrasting  background  of  the  green  leaf.  It  is  not  uncom- 
mon for  veritable  twigs  to  fall  upon  such  leaves,  but  the 
occurrence  of  this  insect  upon  the  leaf  certainly  indicated 
an  absence  of  the  power  of  selecting  an  advantageous  resting 
place  where  its  "protective  coloration"  would  protect.  The 
walking  stick  was  taken  to  Cartago  and  photographed  while 
still  altve. 

Coming  out  of  the  woods,  I  stopped  at  the  laguna  to  dredge 
for  dragonfly  larvae,  but  without  success.  My  brown  tin 
collecting  case  was  lying  in  the  sun  on  the  ground  and  some 
patches  of  black  paint,  which  had  been  put  on  five  months 
previously  and  were  thoroughly  dried,  attracted  a  number 
of  large  brown-winged  horse-flies  (Pangonia  pyrausta)  with 
probosces  nearly  as  long  (one-half  inch)  as  their  bodies, 
which  were  five-eighths  inches  long.  I  paid  little  attention 
to  them  at  first,  but  when  one  of  the  insects  flew  again  to 
the  box  after  it  was  placed  in  the  shade  thirty  feet  or  more 
from  its  former  position,  I  caught  the  fly  for  future  identifi- 
cation. The  paint  had  not  softened,  so  I  do  not  see  what 
the  attraction  for  the  insect  was. 

On  March  23,  1910,  I  visited  the  laguna  again,  crossed  it 
and  went  into  the  thicket  nearby  to  the  spot  where  in  August 
I  had  taken  Palamnema,  the  new  genus,  etc.  A  small  clear- 
ing had  been  made  here  since  then  and  a  miscellaneous  lot 
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of  vegetables  and  plaintains  planted.  This,  with  the  drier 
weather  prevailing,  had  so  changed  the  character  of  the 
spot  that  I  could  hardly  recognize  it. 

After  retracing  my  way  nearly  to  the  laguna  I  followed  a 
road  which  in  August  I  gave  up  on  account  of  the  deep  mud. 
Here  I  found  a  dragonfly  which  I  had  never  seen  alive  be- 
fore and  which  no  one  had  previously  taken  in  Costa  Rica — ■ 
Gynacantha  tibiata.  It  is  two  and  three-quarters  inches 
long  and  quite  striking  when  flying  about  because  it  was 
bright  green  at  the  head  including  the  large  contiguous 
eyes  and  bright  orange  at  the  tail.  This  road  brought  me  to 
a  swift  brook  and  I  spent  some  time  following  it  up  and 
down  until  the  skies  grew  clouded  and  rain  began  about  four 
o'clock.  The  rain  continued  at  intervals  through  the  night. 
During  the  preceding  twelve  or  fourteen  days  it  had  not 
rained  at  all,  according  to  the  record  of  Mr.  Hess's  rain 
gauge  in  front  of  the  station.  Two  days  later  I  went  up 
the  bed  of  this  brook  again  and  examined  its  banks.  Many 
of  the  stones  which  formed  the  latter  were  breaking  up  into 
clay  and  one  could  see  all  the  stages  of  the  disintegration — 
some  were  split  up  into  irregular  masses  so  that  a  kick  easily 
separated  the  whole,  each  fragment,  however,  retaining  its 
shape;  others  were  evidently  dissolving  rapidly  under  the 
action  of  rain. 

The  vicinity  of  Peralta  was  rich  in  wild  cane  and  in  heli- 
conias  (wild  plantains),  Zingiberacea*  and  Marantacese,  the 
shoots  of  these  plants  frequently  reaching  a  height  of  fifteen 
feet.  Since  in  the  latter  orders  the  apparent  stem  is  really 
composed  of  tightly  wrapped  leaf-sheaths,  this  height  means 
that  a  single  leaf  and  its  stalk  together  may  be  fifteen  feet 
long.  The  species  blooming  in  March  were  different  from 
those  blossoming  in  August.  The  flower  clusters  of  the 
Heliconias  were  large  and  enclosed  in  bright  red  bracts, 
the  conspicuously  colored  portions  of  the  inflorescences. 
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These  bracts  are  so  shaped  that  they  can  hold  an  ounce  or 
so  of  water.  When  I  examined  several  inflorescences  on 
March  25,  1910, 1  found  in  each  bract  two  or  more  mosquito 
larvae  or  pupae  and  in  some  other  quite  different  dipterous 
larvae  also.  Some  of  these  mosquito  larvae  were  eventually 
carried  to  Philadelphia  alive  in  a  vial  and,  although  nothing 
was  given  them  for  food  but  merely  the  supply  of  water 
maintained,  they  transformed  to  the  adult  stage  on  May  31, 
1910.  Some  of  these  larvae  and  a  pupa  were  identified  by 
Mr.  Knab  as  Wyeomyia  pantoia.  They  therefore  belong  to 
the  same  genus  as  the  mosquito  {W.  smithii)  whose  larvae 
breed  in  the  water  contained  in  the  pitchers  of  the  pitcher 
plant  (Sarracenia)  of  the  United  States.  The  larvae  of  W. 
smithii  are  known  to  be  able  to  withstand  fasting  for  long 
periods.  Larvae  of  other  species  of  Wyeomyia  live  in  the 
water  between  the  leaves  of  bromeliads  or  in  bamboo  joints 
in  tropical  America.  The  adult  W.  smithii  is  believed  not  to 
suck  blood,  but  of  W.  grayii  of  St.  Lucia  and  other  West 
Indian  islands,  Theobald  reports  that  it  "bites  with  great 
readiness  and  pertinacity."  Busck,  who  studied  mosquitoes 
in  Panama,  says,  "The  species  of  the  genus  Wyeomyia  .  .  . 
are  among  the  few  day-biting  mosquitoes  and  are  decidedly 
noxious  where  they  abound  ,  .  .  are  very  persistent  biters 
during  the  day-time."  Heliconias,  bromeliads  and  bamboo, 
therefore,  offer  a  breeding  place  to  mosquitoes  which  annoy 
man. 

Behind  Peralta  station  (that  is,  west)  the  forest  began 
within  a  few  hundred  feet  of  the  railroad.  An  ascending  road 
led  into  it,  which  I  followed  for  some  distance  on  August  7, 
and  then  turned  aside  on  the  first  path  to  the  right.  Im- 
mediately I  was  in  the  midst  of  a  thick  forest  of  very  tall  ex- 
ogenous trees  and  many  palms,  from  both  of  which  hung 
clumps  of  ferns  and  lianas  binding  the  trunks  and  branches 
together.    The  soil  was  damp  and,  in  places,  deep  mud. 
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Although  the  sun  was  shining,  the  foliage  was  dense  enough 
to  prevent  strong  light  from  reaching  the  ground  and  in 
consequence  the  dark  woods  had  a  rather  mysterious  aspect. 
An  onion-like  odor  made  me  suspect  peccaries.  I  stole 
along  the  path  as  quietly  as  possible,  hoping  that  one  of  the 
big  StauropkUbia  dragonflies,  such  as  I  had  seen  at  Guapiles 
and  at  Guacimo,  would  come  along  the  path  to  meet  me  and 
my  net,  but  neither  of  these  hopes  was  gratified. 

Instead,  somewhere  far  above,  was  the  sound  of  break- 
ing branches  and  a  little  later  a  short  bark  something  like  a 
dog's.  Still  I  crept  on  cautiously,  looking  constantly  up- 
ward into  the  tree-tops;  in  another  minute  I  saw,  in  an 
opening  amongst  the  leaves  which  permitted  of  a  clear  view 
of  his  whole  person — -my  first  wild  monkey!  It  was  the 
common  white-faced  or  capuchin  monkey  (Cebus  eapucinus), 
such  a  one  as  lived  chained  to  a  pole  in  the  patio  of  Weldon's 
Hotel  at  Cartago.  This  free  fellow  looked  down  at  me  from 
his  bough  for  a  few  minutes  while  I  looked  up  at  him  and 
then,  although  I  made  no  movement  to  alarm  him,  he 
turned  and  disappeared  among  the  leaves.  Near  him  were 
two  or  three  others  which  I  could  not  see  as  well.  Ten  or 
fifteen  minutes  later,  and  at  a  short  distance  away,  I  had 
another  and  still  clearer  view  of  one  of  these  monkeys  as  he 
ran  along  an  almost  bare  branch  of  a  great  tree  and  stopped 
midway  to  watch  me. 

Between  the  two  views  of  the  monkeys  I  saw  a  Megalo- 
prepus  dragonfly,  the  largest  of  all  living  species,  mentioned 
in  more  detail  in  the  chapter  on  Santa  Clara.  It  alighted 
first  on  one  and  then  on  another  twig,  seven  to  ten  feet 
above  a  little  stream  whose  waters  were  arched  over  and 
partly  covered  by  vegetation.  The  interest  of  this  observa- 
tion lies  in  the  fact  that  in  the  Biologia  Centrali-Americana 
under  this  species  is  quoted  the  remark  of  an  experienced 
collector  who  spent  four  years  in  Central  America,  that  he 
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had  always  found  this  species  in  deep  woods  and  far  from 
water;  here  the  woods  were  deep,  but — ■ 

The  next  morning  I  went  to  these  woods  again  but  al- 
though I  spent  two  hours  in  the  immediate  neighborhood,  I 
saw  neither  monkeys  nor  Megaloprepus,  nor  indeed  much  of 
any  kind  of  animals  and  no  dragonfly  larvje  in  the  streams. 
So  I  returned  to  the  road,  which  continued  to  ascend  through 
the  forest;  here  and  there  in  it  were  pools  of  rain-water,  occa- 
sionally supplemented  from  little  running  streams  which 
preceded  the  human-made  road  or  have  taken  advantage 
of  it.  I  had  caught  a  dragonfly  at  one  of  these  pools  and 
was  putting  it  away  when,  looking  ahead,  I  saw  an  arma- 
dillo (Dasypus  novemcinetus  fenestrates)  crossing  the  road 
some  twenty  feet  away  and  disappear  into  the  shrubbery. 
My  next  visit  thither  was  on  March  24,  1910,  a  cloudy  day 
with  fitful  gleams  of  sunshine  and  I  could  find  few  dragon- 
flies,  no  monkeys  and  no  armadillos. 

Mr.  H.  H.  Smith,  when  collecting  in  Brazil,  observed 
that  certain  dragonflies  were  only  or  chiefly  to  be  found  just 
after  sunset  along  river  banks.  With  this  in  mind,  I  went 
after  dinner  on  the  first  day  at  Peralta  (August  7,  1909)  to 
the  Rio  Reventazon  about  one  hundred  and  fifty  feet  away. 
Mr.  Hess  called  a  Jamaican  negro  to  guide  me  through  some 
garden  patches  and  cane-brakes,  after  which  we  crawled 
around  and  over  numerous  boulders  and  so  came  out  on  a 
flat,  treeless  and  rocky  beach.  The  Reventazon  is  moder- 
ately rough  here  between  rapids  above  and  below.  My 
guide  showed  me  the  height  to  which  the  river  reached  in  the 
great  floods  of  the  preceding  December  and  January.  Be- 
tween the  river  and  the  station  the  land  rises  a  little  and  in 
the  same  floods — as  Mr.  Hess  told  me  at  another  time — the 
Reventazon  broke  through  its  banks  farther  upstream  and 
came  down  the  railroad  tracks  to  a  depth  of  four  feet  near 
the  station.     Owing  to  landslides  above  and  below  which 
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carried  tracks,  telegraph  poles  and  wires  and  everything 
into  the  river,  they  were  seven  days  with  no  communication 
with  the  outside  world,  while  day  and  night  the  air  was 
filled  with  the  continuous  roar  of  the  rocks  and  boulders 
swept  downstream  by  the  tremendous  force  of  the  river  and 
constantly  striking  and  loosening  others  as  they  were  hurled 
along.  A  conductor  supplied  another  picture  of  the  Man- 
ager of  the  United  Fruit  Company  obliged  to  stand  on  a 
chair  in  the  chair  car  on  his  train  because  the  car  was  flooded. 

But  I  saw  no  dragonflies  by  the  Reventazon  in  the  fast 
falling  darkness. 

Following  a  suggestion  of  Mr.  Hess,  on  August  9  I  went 
along  the  track  southward,  as  far  as  "mile  post  55"  from 
Limon,  stopping  on  the  way  at  a  small  stream  crossed  by  a 
short  railroad  bridge  where  I  took  a  couple  of  additional 
species  of  dragonflies  for  Peralta.  A  short  distance  beyond 
post  55  was  a  siding  turning  off  to  the  east;  just  north  of  it 
was  a  corrugated  iron  cabin  and  a  pretty  grass-covered 
path  also  leading  east  to  the  Reventazon.  This  soon 
brought  me  to  the  river  which  at  this  point  had  no  pro- 
jecting rocks  although  above  and  below  there  were  foaming 
rapids  and  boulders.  A  wire  cable  was  stretched  across  the 
river  here  from  platforms  of  logs  lodged  in  tree-trunks  about 
eight  feet  above  the  ground  on  either  bank.  On  the  cable, 
at  each  bank,  was  a  tiny  car  consisting  of  a  couple  of  grooved 
wheels  from  which  hung  two  short  pieces  of  rope  each  sus- 
pending a  wooden  crosspiece.  There  was  no  pulling  rope 
across  the  river  and  apparently  the  only  way  of  crossing  was 
to  sit  upon  one  crosspiece,  put  the  legs  upon  the  other  and 
then  laboriously  pull  the  car  along  by  hand-over-hand  work 
on  the  wire  cable — probably  cutting  one's  hands  to  pieces 
in  the  attempt.  Mr.  Hess  had  said  that  I  could  cross  the 
river  by  this  car  if  I  wished — but  I  did  not  wish!  At  the 
opposite  end  of  the  cable  a  man  was  apparently  about  to 
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cross  by  the  car  at  that  end,  but  if  so  he  gave  up  the  idea  and 
disappeared  into  the  forest. 

A  black  cormorant  was  sitting  on  the  rocks  of  the  rapids 
downstream  but  did  not  linger,  although  I  did  not  actually 
see  him  fly  away.  The  river  banks  were  lined  with  fairly 
large  trees  whose  branches,  on  the  river  side,  overhung  the 
water  for  many  feet;  they  were  heavily  loaded  with  epi- 
phytes— ferns,  Spanish  moss  and  other  bromeliads.  Looking 
down  on  the  rocks  at  the  very  water's  edge,  I  saw  a  basilisk- 
lizard  (Basiliscus)  perhaps  a  foot  and  a  half  long,  with  a  long 
conical  projection  on  the  top  of  its  head  and  a  fold  of  skin 
along  the  back.  As  I  stepped  a  little  nearer  to  get  a  better 
view,  it  disappeared  in  a  twinkling  behind  a  rock  and  per- 
haps into  the  water.  While  returning  to  the  railroad  by  the 
grassy  path  a  second  and  similar  basilisk  gave  me  a  better 
opportunity  to  examine  it.  The  lizard  was  bright  grass- 
green  in  color,  somewhat  over  a  foot  in  length;  its  head  was 
produced  upward  in  a  conical  fashion  that  gave  it  a  most 
grotesque  appearance  and  there  was  a  dorsal  crest  to  its 
body  seemingly  not  fully  elevated  but  plaited.  When  I 
came  very  near  it  ran  off  into  the  underbrush. 

Some  "bobos,"  fishes  of  delicious  taste  which  I  had  pre- 
viously eaten  at  Guapiles,  were  for  sale  at  the  Peralta  Com- 
missary on  August  10,  a  negro  having  caught  them  in  the 
Reventazon  with  a  net.  The  negroes  present  pointed  out, 
as  characteristic  of  the  bobo,  a  horny  tubercle  on  the  front 
end  of  the  middle  line  of  the  upper  jaw.  A  few  days  later 
Professor  Alfaro  gave  me  the  technical  name  of  the  bobo 
as  Joturus  pichardi;  it  is  a  member  of  the  mullet  family 
(Mugilidae). 

Mr.  Hess  suggested  that  I  go  north  along  the  tracks  to 
the  Chiriqui(?)  River,  whence,  by  a  trail  leading  upstream, 
I  could  reach  another  piece  of  forest.  He  had  once  followed 
this  trail  on  horseback  as  far  as  two  "crater  lakes"  of  which 
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little  was  known,  he  said;  one,  much  the  larger,  was  eighty 
raanzanas  in  area,  the  other  about  thirteen  manzanas.  (A 
manzana  is  a  Spanish  square  measure  equalling  10,000  square 
yards.)  The  crater  lakes  were  too  far  away,  by  his  account, 
to  be  reached  on  the  cloudy  morning  of  August  10,  but  other- 
wise I  adopted  his  suggestion. 

The  Chiriqui(?)  River  was  crossed  by  the  railroad  at 
about  milepost  53^,  if  there  were  one  present  but  I  failed 
to  find  it.  The  long-tailed,  black  and  green,  day-flying 
moth  Uranidia  julgens,  mentioned  on  page  1 10  as  so  much 
resembling  a  Papilio  butterfly,  was  very  abundant  this 
morning  and  a  little  north  of  post  53 Hj  I  stopped,  at  7.50 
A.  M.,  to  make  a  definite  count.  There  was  evidently  a 
migration  in  progress,  for  the  moths  were  flying  northwest 
to  southeast  steadily  without  returning  or  diverging.  Most 
of  them  were  high  in  the  air  above  the  tops  of  the  forest 
trees  remaining  near  the  tracks,  but  enough  were  flying 
lower  to  be  plainly  identified.  I  counted  176  passing  just 
above  me  in  two  minutes  and  then  stopped  because  the 
glare  from  the  sky  was  too  hard  on  the  eyes.  There  was  no 
wind;  the  sky  was  mostly  clouded  over,  the  sunshine  feeble. 
The  migrating  column  was  of  no  great  width. 

The  banks  of  the  Rio  Chiriqui  were  heaped  with  rounded 
boulders.  A  negro  who  was  gathering  old  ties  and  logs 
told  me  that  the  trail  I  was  seeking  was  on  the  north  side 
of  the  river,  and  crossing  the  railroad  bridge  I  found  its 
starting  point  at  the  very  abutment.  But  before  turning 
into  it  I  walked  along  the  tracks  a  little  farther  to  look  at 
the  Reventazon,  which  was  filled  with  great  rocks  that  made 
it  a  boiling  rapids  opposite  the  mouth  of  the  Chiriqui.  The 
trail  entered  the  woods  a  short  distance  from  the  railroad. 
The  principal  characteristic  of  this  piece  of  forest  was  the 
great  number  of  lianas  which  hung  from  the  trees.  They 
were  of  all  sizes  from  those  little  thicker  than  light  twine  to 
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huge  cables  as  thick  as  a  man's  body  and  composed  of  sev- 
eral smaller  lianas,  each  as  thick  as  one's  wrist,  wound 
round  each  other. 

The  trail  broadened  to  ten  feet  or  more  in  width,  was  much 
cut  up  by  horses'  hoofs  and  in  many  places  extremely  soft 
and  muddy.  It  crossed  several  small  streams  which  were 
not  affluents  of  the  Chiriqui  but  flowed  in  the  opposite  di- 
rection. Finally  I  reached  a  clearing  with  much  grass  and 
a  few  trees,  beyond  which  was  a  grove  of  large  trees  with  no 
undergrowth  or  grass,  the  ground  being  rough  and  muddy. 
Crossing  this  clearing  I  caught  a  Megaloprefus  dragonfly, 
much  to  my  surprise — the  locality  was  indeed  far  from 
water  but  certainly  not  "deep  woods."  The  buttress-roots 
of  some  of  the  trees  in  this  grove  enlarged  the  diameters  of 
their  trunks  at  the  ground  to  twenty  or  thirty  feet.  The 
altitude  of  the  little  hill  on  which  this  grove  was  situated  was 
1400  feet  by  my  aneroid.  From  here  I  returned  to  Peralta 
as  I  had  come. 

In  the  morning  of  March  25,  1910,  I  went  to  the  Rio 
Chiriqui  again,  but  instead  of  going  into  the  woods  border- 
ing it  on  the  north,  as  I  did  before,  I  went  along  the  river 
bank  itself,  which  is  formed  of  boulders  of  various  sizes. 
The  river  had  several  channels  and  in  the  southernmost  of 
these,  where  the  current  was  less  swift,  were  not  a  few  small 
dragonflies  with  brilliant  coppery  heads  and  thoraces  and 
bright  sky-blue  abdomens  {Argia  near  cufraured).  When 
I  had  gone  upstream  several  hundred  yards  from  the  rail- 
road two  deer  crossed  the  river  about  fifty  feet  away  from 
me.  I  saw  them  before  they  discovered  me  but  one  soon 
turned  and  spied  me;  they  quickened  their  pace  but  did  not 
run  and  soon  disappeared  into  the  shrubbery,  which  on  both 
banks  intervened  between  water  and  forest.  These  deer 
stood  not  more  than  four  feet  high  and  had  no  horns.  Ac- 
cording to  Elliott,  there  are  four  species  of  deer  which  prob- 
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ably  occur  in  Costa  Rica,  Odontoccelus  truei,  costaricensis 
and  nemoralis,  and  Mazama  sartori.  Miller  spells  the  first 
of  these  generic  names  Odocoileus  and  gives  tema  as  the 
specific  name  of  the  Mamma.  Odocoileus,  which  includes 
the  Virginia  deer  of  the  United  States,  has  branched  or  un- 
branched  antlers  (but  on  the  male  only)  and  usually  a  long 
tail  and  a  metatarsal  gland.  0.  truei  has  (in  its  summer  coat) 
the  upper  parts  light  chestnut  or  tawny,  the  tail  tawny 
above,  the  height  at  the  shoulders  27  to  29  inches.  0. 
costaricensis  is  larger  than  0.  truei,  is  mixed  black  and  buff 
above,  has  the  tail  cinnamon  above  and  a  total  length  of 
56  inches.  The  upper  parts  of  0.  nemoralis  are  yellowish- 
brown  and  gray,  the  tail  dusky  above,  the  height  at  the 
shoulder  27^  inches  (Lydekker). 

Mazama  has  simple  unbranched  horns  which  are  directed 
backward,  a  short  tail,  the  hair  on  the  forehead  forming  a 
tuft,  but  no  metatarsal  gland.  M.  tema  (or  sartori)  has  the 
upper  parts  of  the  body  and  of  the  tail  brownish-red,  the 
height  at  the  shoulder  2oJ^  inches.  It  is  one  of  those  deer 
known  as  brockets. 

Between  four  and  five  that  afternoon  I  saw  a  few  toucans 
by  the  Chiriqui,  both  perching  and  flying.  When  flying, 
a  toucan  is  elongated  and  bent  down  in  front  and  so  at  the 
opposite  extreme  from  a  parrakeet  in  flight,  the  latter  appear- 
ing very  short  and  "sawed  off"  in  front. 

The  green-and-golden-eyed,  blood-sucking  flies,  Ckrysops 
tanycerus,  were  here  in  numbers  to-day.  This  genus  of  the 
horse-fly  family  is  widely  distributed  over  the  earth  and  per- 
secutes man  and  other  mammals  wherever  it  occurs. 

This  day  being  Good  Friday,  not  a  train  or  an  engine 
moved  in  either  direction  on  the  railroad  and  a  construction 
train  which  arrived  at  Peralta  on  Thursday  evening  waited 
until  Saturday  before  going  on.  Such  was  the  custom  of  the 
country  rather  than  the  wishes  of  the  railroad  management. 
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SANTA   CLARA 


The  level  country  on  the  north  side  of  the  bases  of  the 
Cordillera  Central  is  known  as  the  "Llanuras  de  Santa 
Clara"  or,  by  abbreviation,  merely  as  "Santa  Clara."  Our 
first  acquaintance  with  this  region  was  made  on  Tuesday, 
June  i,  1909,  when  P.  took  a  letter  of  introduction  from 
Mr.  E.  J.  Hitchcock,  Manager  of  the  United  Fruit  Company 
for  Costa  Rica,  to  Mr.  E.  W.  Reed,  Superintendent  of  the 
Santa  Clara  Division,  located  at  Guapiles.  As  far  as  La 
Junta  the  route  was  the  main  line  from  San  Jose  to  Limon; 
at  La  Junta  the  tracks  diverge  to  the  so-called  "Old  Line." 

About  two  o'clock  I  was  deposited  on  a  tiny  platform 
between  two  tracks  at  La  Junta  and  the  train  went  on  to 
Limon.  There  was  no  one  about  but  negroes  who  worked 
on  the  adjoining  banana  farms.  A  row  of  their  cabins  faced 
the  track.  My  questions  brought  the  answer  that  the  train 
for  Guapiles  would  stop  at  that  platform  about  three  o'clock 
— the  schedule  time  for  leaving  La  Junta  was  2.40  P.  M. — 
and  that  there  was  no  station  here.  The  temporary  bridge 
in  use  in  June  was  a  little  upstream  from  the  site  of  the  old 
one,  which  caused  some  change  in  the  track  arrangements. 
It  soon  began  to  rain,  so  I  went  to  one  of  the  cabins,  where 
a  young  negro  woman  was  washing  clothes,  and  asked 
permission  to  sit  on  her  little  porch  under  shelter.  This  was 
readily  granted  and  a  chair  was  also  brought  out  for  me. 
A  number  of  men  were  lounging  on  the  porch  of  the  next 
cottage  and  remained  there  all  the  rest  of  the  afternoon, 
one  of  them  strumming  on  a  guitar;  the  most  frequently 
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repeated  air  had  a  refrain  of  which  the  intelligible  words 
were  "Sally  Maun  day."  I  saw  many  other  Jamaican 
negroes  during  this  week  for  they  do  nearly  all  the  work  in 
the  hot  banana  fields.  They  speak  English,  nominally,  but 
it  was  often  difficult  to  understand  them  and  apparently 
for  them  to  understand  us. 

Opposite  the  cabin  where  I  sat  was  a  tall  tree  whose 
trunk  rose  straight  from  the  ground  without  a  branch  for 
about  fifty  feet;  then  its  branches  spread  rather  widely  with 
not  very  thick  foliage  and  with  long  depending  wisps  of 
Ttllandsia.  Attached  to  many  of  the  branches  were  the 
hanging  nests  of  the  lowland  oropendolas.  Each  nest  looked 
to  be  one  and  a  half  to  two  feet  long,  thickening  somewhat 
from  top  to  bottom  and  with  an  opening  on  the  side.  I 
counted  fifty-four  such  nests  on  this  one  tree.  The  birds 
made  frequent  visits  to  the  nests;  their  flight  was  strong 
and  their  call  a  long  and  somewhat  calliope-like  whistle. 

By  and  by  the  rain  stopped  and  I  walked  a  little  in  the 
neighborhood  of  the  junction  though  I  dared  not  go  far 
since  the  train  was  already  overdue.  A  banana  plantation 
came  down  to  the  tracks  on  the  southern  side  and  a  little 
pool  lay  near  it.  As  I  approached,  two  green  lizards,  each 
a  foot  long,  left  the  water's  edge  and  darted  into  the  bananas. 
Following  them,  I  saw  on  a  tree  (forming  part  of  the  fence 
around  the  bananas)  at  about  two  feet  from  the  ground, 
one  of  those  tree  nests  of  termites  or  so-called  "white  ants," 
well-known  in  the  lower  parts  of  tropical  America.  This 
nest  was  about  the  size  of  a  man's  head,  brownish  and  made 
as  usual  of  the  wood  which  has  been  chewed  by  the  termites 
and  so  worked  into  building  material.  Breaking  a  small 
hole  into  it,  the  termites  could  be  seen  running  about  actively 
within.  The  sound  of  a  locomotive  broke  off  my  observa- 
tions and  I  returned  to  the  platform.  It  proved  a  false  alarm 
and  by  five  o'clock  (the  scheduled  time  for  arrival  at  Gua- 
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piles)  when  no  train  had  yet  appeared,  I  began  to  wonder 
whether  it  had  been  omitted  for  the  day.  However  it 
came  a  little  later  and  left  La  Junta  for  Guapiles  at  5.25 
P.  M.  It  was  a  mixed  train  with  more  freight  cars  than 
passenger,  and  the  only  one  of  the  day  in  that  direction. 
I  learned  later  that  it  was  usual  to  go  on  past  La  Junta  to 
Siquirres,  where  the  Guapiles  train  started,  and  wait  there, 
but  no  one  had  told  me  this.  Further,  Tuesdays,  Thursdays 
and  Saturdays  were  heavier  freight  days  than  the  others 
and  in  consequence  the  train  was  always  later  on  those  days. 
Between  La  Junta  and  Guapiles  Mr.  Reed  found  me  on 
the  train  and  I  had  the  pleasure  of  his  company  the  rest 
of  the  way.  He  told  me  that  in  the  twenty  miles  between 
the  two  places  there  was  the  possibility  of  sixty-three  stops 
on  the  railroad.  This  was  because  there  were  practically 
no  roads  for  teams  in  this  part  of  the  country  and  conse- 
quently everyone  depended  on  the  railroad  for  the  carriage 
of  all  goods.  We  did  not  make  the  sixty-three  stops  but 
there  were  enough  of  them  and  enough  freight  to  be  unloaded 
to  make  it  after  nine  o'clock  when  we  reached  Guapiles  and 
Mr.  Reed  took  me  to  "Salvador,"  as  the  Superintendent's 
house  was  named.  Here  I  met  Mrs.  Reed  and  here  I  unex- 
pectedly found  Mr.  Schaus  and  Mr.  Barnes  who  had  ar- 
rived the  day  before  to  collect  Lepidoptera. 

Salvador  was  approached  from  the  railroad  by  a  straight 
walk  bordered  on  each  side,  for  part  of  its  length,  by  a  row 
of  majestic  royal  palms;  some  gaps  which  had  been  unac- 
countably left  had  been  filled  in  with  younger  specimens. 
The  house  itself,  about  three  years  old,  was  of  frame,  as  was 
the  case  also  with  all  the  farmhouses  of  the  region.  It  was 
two-storied,  square,  with  a  wide  veranda  running  completely 
around  all  four  sides  on  both  stories,  a  central  hall  for  the 
entire  length  of  both,  and  in  the  rear  a  detached  but  con- 
nected building  containing  a  kitchen  and  pantry  below  and 
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a  well-equipped  bathroom  and  other  small  rooms  above.  Id 
the  main  house  the  interior  of  alt  the  rooms — walls  and  ceil- 
ings— was  finished  in  dark  stained  wood.  All  the  sleeping 
rooms  were  on  the  second  floor  and  at  night  all  windows 
were  left  open — a  welcome  change  from  conditions  enforced 
by  sleeping  on  the  street  level  at  Cartago. 

From  the  upper  veranda  at  the  front  of  the  house  there 
was,  in  the  clearness  of  each  early  morning,  a  magnificent 
view  of  the  Cordillera  Central  lying  just  south.  From  left 
to  right  one  saw  Turrialba,  Irazu,  Barba  and  Poas.  The 
view  of  them  from  Guapiles  is  more  imposing  than  from 
Cartago  and  San  Jose  because  Guapiles  is  but  1000  feet 
above  the  sea  while  Cartago  is  4750  feet  and  San  Jose  3800 
feet  in  elevation,  so  that  the  mountains  gain  immensely  in 
height  when  seen  from  here.  Turrialba,  which  is  more  or 
less  hidden  by  Irazu  when  looked  at  from  Cartago  or  San 
Jose,  is  especially  fine.  The  northern  slopes  of  all  these 
mountains  were  well  wooded  to  the  summits,  which  was  in 
great  contrast  to  the  appearance  of  Irazu  from  Cartago — 
the  forests  being  largely  replaced  by  cattle  pastures. 

Mr.  Schaus  and  Mr.  Barnes  offered  to  show  me  some  of 
the  best  collecting  grounds  which  they  had  found  on  their 
previous  visits  to  Guapiles,  an  offer  which  of  course  I  was 
very  glad  to  accept.  On  the  morning  of  the  second  we 
crossed  to  the  south  of  the  railroad,  went  along  a  row  of 
wooden  houses  one  of  which  bore  a  large  sign  "Blue  Nose 
Villa"  for  no  visible  cause,  passed  a  sawmill,  crossed  two 
potreros  diagonally  and  so  arrived  at  a  bit  of  forest  into 
which  a  trail  wide  enough  for  a  rider  entered  and  soon  forked 
right  and  left.  The  second  of  the  above-mentioned  fields 
still  contained  a  number  of  trees  and  shrubs,  remains  of  the 
forest  that  once  covered  all  this  country  solidly,  as  indeed 
it  stilt  did  in  large  part.  One  of  the  tall  trees,  with  all  the 
characteristics  of  the  tree  I  noticed  at  La  Junta,  had  like- 
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wise  a  population  of  hanging  "yellow  tails'"  nests  and  the 
call  of  the  birds  could  be  heard  for  a  considerable  distance. 
The  number  of  nests  was  much  smaller  than  on  the  tree  at 
La  Junta. 

Not  long  after  entering  the  forest,  I  had  my  first  view  of  a 
living  example  of  the  largest  species  of  dragonfly  now  known 
to  exist — Megaloprtpus  ccerulatus — found  in  the  lower  parts 
of  tropical  America  from  Mexico  to  Bolivia.  Its  very 
slender  body  attains,  in  the  largest  individuals,  a  length  of 
five  inches  and  it  has  a  wing-spread  of  more  than  seven 
inches.  It  owes  its  specific  name,  carulatus,  to  the  fact  that 
on  its  large  otherwise  clear  wings  is  a  broad,  dark,  purple- 
blue  band  which  makes  the  insect  conspicuous  when  flying 
through  the  forest.  Some  writers  (who  have  not  seen  this 
insect  in  life)  have  suggested  that  the  dark  bands  on  the 
wings,  by  resembling  flickering  shadows  cast  by  leaves,  etc., 
are  thereby  protective,  but  I  could  not  see  that  the  supposed 
resemblance  exists.  This  day  I  saw  two  or  three  individ- 
uals flying  from  dense  vegetation  into  the  trail.  When  fly- 
ing all  four  wings  were  spread  far  apart  from  each  other, 
the  body  was  horizontal.  The  flight  was  sufficiently  slow 
to  allow  the  movement  of  each  wing  to  be  seen;  but  in  spite 
of  this  slowness  the  insect  can  dodge.  Mr.  Barnes  com- 
pared the  motions  of  the  wings  to  those  of  a  windmill,  but  I 
should  say  that  the  effect  produced  by  the  moving  wings 
was  more  like  that  of  a  jumping-jack  with  movable  arms 
and  legs  pulled  by  one  string,  rather  slowly  but  at  regular 
intervals.  When  caught  and  held  by  the  wings,  the  legs 
were  folded  against  the  thorax  and  remained  immobile, 
even  when  they  were  touched  or  rubbed — the  insect  seemed 
to  "play  'possum."  When  held  by  the  mid-abdomen,  move- 
ments in  legs  and  wings  soon  appeared.  When  I  struck 
at  individuals  in  the  forest  with  my  net  and  missed  them 
they  usually  rose  in  the  air,  at  the  same  time  making  into 
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the  vegetation.  A  male  was  kept  alive  in  an  envelope  and 
in  the  evening  was  let  loose  in  my  bedroom.  The  walls  and 
ceiling  were  of  dark-stained  wood,  while  there  was  yellow 
straw  matting  on  the  floor;  the  height  of  the  ceiling  was  be- 
tween eight  and  nine  feet,  and  from  the  center  hung  an  in- 
candescent electric  light  which  I  placed  at  about  mid-height. 
Above  the  bulb  was  a  flaring  fluted  shade,  the  effect  of  which 
was  to  render  the  space  above  darker  than  that  below.  With 
the  illumination  afforded  by  this  one  light,  the  Megalopre- 
pus  was  repeatedly  released  and  repeatedly  flew  up  to  the 
ceiling.  Once  indeed  it  got  under  the  fluted  shade  and 
bumped  up  against  the  latter  several  times  until  I  gently 
moved  the  insect  out  from  under  the  shade,  when  it  flew  up- 
ward to  the  ceiling  again.  Nothing  whatever  is  known  of 
the  nature  or  habits  of  the  larva  of  this  species  of  dragonfly. 

Another  interesting  dragonfly  first  found  this  day,  of 
smaller  size  than  the  above  and  with  a  beautiful  red  abdo- 
men, was  Orthemis  cultriformis,  originally  described  from 
Paraguay  and  which  had  not  hitherto  been  known  north  of 
Panama. 

Many  beautiful  butterflies  were  in  this  wood,  some  not 
greatly  unlike  those  at  home,  others  of  characteristically 
tropical  groups. 

On  June  4  I  visited  this  bit  of  forest  again;  there  was  a 
young  bull  in  the  trail  but  he  gave  no  trouble.  I  went  up 
first  the  left  and  then  the  right  fork  of  the  trail  already  men- 
tioned as  far  as  a  point  on  each  where  it  had  become  so 
choked  with  bushes  that  further  progress  was  difficult.  An 
early  prize  this  morning  was  a  great  green,  strong-bodied 
dragonfly,  Stauropklebia  reticulata  obscura,  originally  de- 
scribed from  Surinam  and  hitherto  recorded  only  from  Hon- 
duras, Nicaragua  and  Chiriqui  in  Central  America.  We 
had  seen  this  species  here  on  our  first  visit  but  had  failed  to 
capture  one.     Another  prize  was  a  species  of  Uracis  hitherto 
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entirely  unknown  to  Mexico  and  Central  America.  The 
point  on  the  right  fork  of  the  trail  at  which  I  stopped,  and 
where  I  ate  my  lunch  and  in  all  spent  a  couple  of  hours,  was 
a  small  stream  which  I  suppose,  from  Pittier's  map,  to  be 
an  affluent  of  the  Rio  Toro  Amarillo,  or  simply  Amarillo. 
There  was  an  exquisite  little  dragonfly  here  with  bright  red 
eyes,  brilliant  coppery  thorax  and  blue  and  black  abdomen 
(Argia,  near  cupraurea).  The  much  duller  female  of  this 
species  was  laying  eggs  in  the  floating,  more  or  less  sub- 
merged vegetation,  some  of  the  insects  themselves  being 
submerged  during  the  operation,  as  is  not  uncommon  in  the 
whole  group  to  which  they  belong. 

The  stream-bed,  as  usual  in  all  this  country,  was  filled 
with  stones  and  boulders  so  that  it  was  possible  to  go  some 
distance  downstream  from  the  trail  by  walking  on  these, 
although  the  banks  were  impenetrable  owing  to  the  vege- 
tation. I  was  so  engaged  when  a  great  metallic-blue  Morpko, 
perhaps  the  handsomest  butterfly  of  all  Central  America, 
came  by  and  fluttered  around  me  so  close  that  I  could  not 
use  my  net  at  once.  I  was  astonished  at  its  boldness  for, 
notwithstanding  the  strikes  which  I  made  toward  it  with 
my  net  in  the  endeavor  to  capture  it,  it  came  back  twice  to 
where  I  stood  on  the  rocks,  each  time  after  an  interval  of 
five  minutes  or  so,  circling  around  me  in  real  mockery  of 
my  impotence. 

This  piece  of  forest  differed  from  that  described  below, 
through  which  the  Florida  road  passed,  in  the  much  smaller 
number  of  palms  to  be  found  in  it,  although  the  difference 
in  elevation  is  not  more  than  one  to  two  hundred  feet.  It 
may  have  been  partially  cleared  once,  but  as  many  of  the 
tall  exogenous  trees  were  untouched  and  surrounded  by 
thick  growth,  it  seems  unlikely  that  these  would  have  been 
left  and  the  palms  cut  out  if  they  ever  had  been  here,  since 
comparatively  few  species  of  these  palms  are  of  use  to  man. 
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On  the  afternoon  of  June  2,  Mr.  Barnes,  taking  his  gun  to 
try  for  a  wild  turkey,  led  me  north  from  Salvador  past  the 
original  and  much  plainer  farmhouse  and  the  machine  shop 
to  a  pasture  where  the  calves  were  kept.  Crossing  this  we 
reached  and  crossed  the  Rio  Guapiles  by  a  rough  bridge. 
From  this  point  the  river  was  bordered  by  a  narrow  strip  of 
woods  and  undergrowth  separated  by  grassy  pastures  from 
banana  fields  lying  farther  east.  Mr.  Barnes  left  me  here 
to  examine  the  possibilities,  but  neither  of  us  did  much  for 
it  soon  became  very  dark  and  fearing  a  general  downpour 
we  hastened  back  to  the  house. 

Saturday,  June  5,  was  devoted  to  this  strip  of  woods  along 
the  Rio  Guapiles,  as  on  the  previous  hurried  visit  I  had  no- 
ticed some  Palamnema,  a  genus  of  dragonflies  peculiar  to 
Mexico,  Central  America  and  northern  South  America,  of 
which  I  had  never  seen  many  specimens.  I  was  not  dis- 
appointed for  this  day  too  they  were  abundant  in  the  low 
plants  a  foot  or  two  high  growing  in  the  fairly  dark  shadows 
of  the  trees.  They  had  the  peculiarity  of  remaining  closely 
in  one  place  and  not  flying  swiftly  or  vigorously,  so  that  in 
most  cases  I  could,  with  a  little  caution,  pick  them  up  with 
thumb  and  forefinger  more  readily  than  secure  them  with  a 
net.  They  also  had  the  peculiarity  of  keeping  the  body 
motionless  in  the  same  position  and  location  in  the  air  while 
the  wings  vibrated  rapidly,  thus  suggesting  a  habit  of  the 
hover-flies  or  Syrphidae.  Without  much  exertion  and  with- 
out extermination,  I  gathered  fifty-four  specimens  of  two 
species  of  the  genus  (paulina  and  nathalia)  whereas  for  the 
Biologia  Centrali-Americana  the  various  museums  had  been 
able  to  furnish  only  seventeen  specimens  of  five  species  and 
of  these  seven  were  imperfect  while  my  catch  of  to-day  was 
perfect.  Another  matter  of  interest  is  that  these  two  spe- 
cies, which  completely  intermingled  and  did  not,  so  far  as  I 
could  see,  possess  different  habits,  were  not  the  two  most 
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closely  related  species  of  the  genus  but  (if  I  may  so  express 
it)  species  at  least  once  removed  in  relationship.  The  ob- 
servation has  some  bearing  on  recent  discusssions  of  the 
origin  of  species.  Those  writers  who  believe  that  geo- 
graphic, or  topographic,  isolation  plays  a  great  part  in  differ- 
entiating species  point  out  that  it  is  not  the  most  closely 
allied  species  that  occur  together;  on  the  contrary,  the  most 
closely  allied  are  always  separated  from  each  other  by  some 
kind  of  barrier  which  prevents  their  intermingling  or  inter- 
breeding and  consequent  loss  of  distinctness. 

The  larvae  of  PaUemnema  were  entirely  unknown  at  this 
time  (although  we  subsequently  obtained  them  at  Juan 
Vinas)  and  the  abundance  of  the  winged  insects,  a  few  of 
which  had  evidently  only  recently  transformed,  gave  me 
hopes  of  finding  the  early  stages.  But  although  I  looked 
long  in  the  waters  of  the  nearby  river,  under  stones,  in  the 
floating  and  submerged  vegetation,  and  in  the  sheathing 
bases  of  bromeliads  and  other  plants,  I  was  totally  unable 
to  find  the  objects  of  my  search. 

There  was  a  number  of  brilliantly-colored  day-flying 
moths  belonging  to  the  family  Syntomidas,  in  this  strip  of 
woods.  One  which  I  secured,  Cosmosoma  teuthras,  had  the 
thorax  bright  red,  the  abdomen  black  with  rows  of  metallic 
blue  spots,  the  wings  clear  almost  lacking  scales  except 
around  the  edges,  where  they  were  reddish  along  the  front 
and  hind  edges  and  dark  brown  along  the  outer  edge.  When 
the  insect  flew  about,  the  red  and  blue  markings  were  very 
conspicuous.  Another  species  of  the  same  family  was  of  such 
interest  to  Mr.  Schaus  that  I  gave  him  the  specimen.  It 
likewise  had  transparent  wings  and  its  general  appearance 
was  wasp-like,  due  in  large  part  to  the  way  in  which  its 
abdomen  was  marked.  Although  this  region  of  the  body 
was  broad  at  its  front  end  as  is  usual  in  moths,  the  central 
part  of  the  abdomen  was  white,  the  sides  black  so  that  look- 
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ing  down  upon  the  insect  when  at  rest  the  black  sides  were 
unnoticed  while  the  white  central  portion  was  highly  conspic- 
uous. This  naturally  gave  the  appearance  of  the  slender- 
waisted  abdomen  of  a  wasp,  an  illusion  which  was  increased 
by  the  narrow  transparent  wings. 

I  ate  my  lunch  on  a  great  rock  in  the  midst  of  a  smaller 
arm  of  the  Rio  Guapiles  which  flows  past  a  little  island. 
From  this  rock  I  could  look  into  a  quiet  pool  seemingly 
about  four  or  five  feet  deep  in  which  were  fishes  six  to  seven 
inches  long.  They  reminded  me  of  that  fine  fresh-water 
fish,  the  bobo,  which  was  twice  served  for  dinner  at  Salvador 
while  I  was  there.  One  of  the  two,  seven  pounds  in  weight, 
was  said  by  Mrs.  Reed  to  be  the  largest  she  had  met  with 
in  her  housekeeping.  Mr.  Reed  said  that  fishes  in  these 
rivers  will  not  bite  at  hooks  but  are  obtained  by  exploding  a 
charge  of  dynamite  in  the  river  which  stuns,  and  kills  many 
fishes  which  are  then  picked  up  by  men  who  wade  out  to 
gather  them.  It  is  a  most  wasteful  method  and  should  be 
prohibited,  or  at  least  restricted,  by  the  Government,  but 
nothing  had  yet  been  done.  No  one  at  table  suggested  a 
comparison  of  bobo  with  one  of  our  fishes,  but  all  agreed  that 
it  is  superfine  and  there  were  no  small  bones  to  detract 
from  the  enjoyment  of  eating  it.  This  fish  has  also  been 
mentioned  on  page  264. 

On  the  third  of  June,  arrangements  having  been  made  the 
day  before,  Mr.  Schaus,  Mr.  Barnes  and  I  went  to  the  rail- 
road where  a  hand  car  was  waiting,  with  a  negro  and  a  Costa 
Rican  to  work  it.  This  took  us  westward  along  the  tracks 
to  San  Jacinto,  a  farmhouse,  near  which  a  negro  was  waiting 
to  guide  us  to  the  present  starting  point  of  the  "Florida 
Road,"  a  trail  leading  into  untouched  forest.  This  was  a 
favorite  collecting  ground  of  the  two  butterfly  hunters  but 
since  their  last  visit  here,  two  years  ago,  much  of  the  forest 
had  been  cut  down  and  the  entrance  to  the  trail  consequently 
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changed.  The  negro  led  us  in  a  stiff  walk  for  an  hour,  down 
a  pasture  by  a  little  river,  through  a  banana  field,  then  some 
standing  timber  partly  cleared,  out  into  open  sun  again  by 
a  very  winding  path  where  the  clearing  had  proceeded 
farther  until  finally  the  welcome  shade  of  the  forest  itself 
was  reached.  The  trail  led  westward  here  but  was  said  to 
be  part  of  a  route  to  Nicaragua — in  any  event  it  traverses 
many  a  league  of  forest.  We  followed  it  for  perhaps  a  mile 
and  then  returned  as  we  had  come.  Its  width  varied  and 
was  often  not  greater  than  that  of  one's  body  although  the 
trail  was  often  traveled  on  horse  or  mule-back.  On  each 
side  of  the  trail  the  vegetation  was  so  thick  and  dense  that 
one  could  not  make  way  for  more  than  a  few  feet  without 
the  use  of  a  machete  such  as  all  the  natives  and  negroes  carry. 
In  this  forest  were  mingled  exogenous,  deciduous  trees  of 
many  kinds  and  a  variety  of  palms.  The  former  were  rather 
tall  on  the  whole  but  there  were  many  exceptions.  All  the 
trees  lacked  branches  until  they  were  many  feet  above  the 
ground,  but  this  lower  space  was  occupied  by  the  epiphytes 
and  parasitic  plants,  bromeliads,  ferns,  orchids,  lianas  and 
other  vines  which  shot  upward  from  the  trunks  or  hung 
from  the  far-away  branches  and  twisted  and  twined  in  both 
profusion  and  confusion.  On  the  ground  itself  were  shrubs 
and  smaller  plants  Teaching  up  to  mingle  with  those  descend- 
ing. There  was  much  difference  in  the  tree-trunks  as  to 
bareness  or  as  to  being  covered  with  lichens.  The  large 
exogenous  trees  rose  out  of  the  soil  with  numerous  ridge- 
like buttresses,  while  many  of  the  palms  had  aerial  roots. 
Most  of  the  birds  were  far  away  overhead  in  the  foliage  of 
the  trees  proper,  but  sometimes  an  opening  above,  admitting 
sunshine,  gave  a  glimpse  of  them  or  there  was  a  swarm  of 
butterflies  around  a  full-flowered  tree. 

There  were  so  many  new  things  to  look  at,  both  those  of 
which  I  had  read  and  those  totally  unknown,  and  so  many 
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insects  to  be  stalked,  that  I  was  soon  the  third  to  go  along 
the  trail,  Mr.  Barnes  being  in  the  lead  and  Mr.  Schaus  be- 
tween us.  Once,  a  couple  of  peccaries  rushed  across  the 
trail  just  in  front  of  the  latter;  I  was  too  far  behind  to  see 
them  but  the  scent  was  still  very  marked  when  I  reached 
the  spot  where  they  crossed — it  was  like  that  of  strong 
onions.  Mr.  Barnes  saw  some  red  monkeys  feeding  quietly 
in  a  tree-top,  learning  of  their  presence  first  by  the  debris 
they  dropped.  He  told  me  of  them  when  we  met  later  and 
I  went  on  to  look  for  them  but  was  unsuccessful. 

I  did  not  go  again  to  the  Florida  Road  during  my  stay 
at  Guapiles,  but  Messrs.  Schaus  and  Barnes  repeated  their 
visit  and  brought  me  a  few  dragonflies,  while  in  return  I 
gave  Mr.  Schaus  any  of  the  Lepidoptera  I  picked  up  that 
were  of  interest  to  him.  One  of  the  dragonflies  caught  by 
Mr.  Barnes  on  the  Florida  trail  was  of  especial  interest,  as 
it  belonged  to  the  Cordulines,  a  subfamily  of  dragonflies 
never  before  found  in  Central  America  or  in  Mexico  except 
once  near  Monterey  in  northern  Mexico.  It  has  in  conse- 
quence been  supposed  that  the  absence  of  this  group  was 
one  of  the  faunal  characteristics  of  this  region,  but  Mr. 
Barnes'  capture  proved  this  idea  to  be  erroneous.  His 
specimen  has  been  described  as  Neocordulia  longipollex;  its 
congeners  are  known  at  present  only  from  Ecuador  and 
Brazil.  The  unexpected  taking  of  this  Corduline  in  the 
Florida  Road  indicates  how  much  collecting  and  study  are 
still  necessary  for  a  thorough  knowledge  of  the  neotropical 
region,  and  how  rash  it  is  to  generalize  from  collections 
made  during  one  visit  only  or  at  one  season  only. 

Mr.  Schaus  had  collected  Lepidoptera  in  various  parts  of 
tropical  America  for  over  twenty  years,  of  which  three 
were  spent  in  Costa  Rica.  As  a  result  of  his  long  experi- 
ence he  preferred  to  collect  in  the  forest,  during  the  day- 
time at  least,  since  it  was  his  opinion  that  specimens  to  be 
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found  in  open  country  such  as  banana  fields,  pastures, 
grassy  fields,  etc.,  were  of  species  having  a  wide  distribution 
over  all  or  a  large  part  of  tropical  America,  while  those  living 
in  the  forests  were  more  often  peculiar  to  a  limited  region. 
Beside  collecting  with  a  net  in  the  usual  way  in  daytime,  he 
did  much  around  electric  lights  at  night.  At  Salvador  Mi 
Reed  had  an  arc  lamp  arranged  for  him  under  the  verands 
of  a  whitewashed  building  and  here  he  spent  several  hour* 
each  night.  One  evening  two  enormous  beetles,  a  male  and 
a  female  of  the  same  species  (probably  Megasoma  eleph&  • 
but  the  specimens  are  not  accessible)  came  to  the  light  and 
were  caught.  Each  must  have  measured  five  to  six  inches 
long,  two  to  three  inches  wide  and  correspondingly  thicJ  s< 
that  they  were  quite  bulky  and  heavy.  The  male  is  some- 
what larger  and  has  a  slender  projection  forked  at  its  tip,  on 
its  head;  this  projection  alone  is  nearly  an  inch  long. 

Somewhat  to  his  surprise,  I  think,  Mr.  Schaus  did  not 
find  the  night  collecting  at  the  electric  light  as  prolific  as  at 
Juan  Vinas  (at  3500  feet)  and  was  disposed  to  think  it  due 
to  the  rather  unusual  dryness  of  Guapiles  at  this  particular 
time.  In  fact  his  collecting  experiences  inclined  him  to  the 
opinion  that  in  Costa  Rica  there  was  no  seasonal  distribu- 
tion of  insects  on  the  Atlantic  slope,  but  that  the  presence  or 
absence  of  adult  insects  depends  in  any  locality  on  the  wet- 
ness or  dryness ;  this  is  a  condition  which  may  be  quite  differ- 
ent in  the  same  place  in  the  same  month  of  two  consecu- 
tive years. 

On  the  night  of  June  3  we  saw  clearly  a  total  eclipse  of  the 
nearly  full  moon;  it  began  about  6  P.  M.  on  the  lower  right 
hand  edge  of  the  moon  and  gradually  extended  to  the  upper 
edge  so  that  for  a  time  the  entire  disk  was  covered. 

The  Florida  Road  was  visited  a  second  time  on  Novem- 
ber 18,  1909,  when  A.  and  P.  started  thither  on  horseback 
from  La  Emilia.     For  two  miles  we  rode  westward  on  the 
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x>  railroad,  sometimes  between  the  tracks,  sometimes  along  a' 
iz  ^rooked  narrow  trail  one  side  of  the  rails.    At  San  Jacinto 
j.~  we  turned  into  a  field  containing  a  sawmill  and  as  there  was 
■£-   an  extremely  heavy  cloud  hanging  over  the  field  and  the 
iji   forest,  we  waited  on  the  porch  of  this  house  until  this  par- 
jj[  .ucular  shower  should  have  passed,  which  it  soon  did.  Then 
a-  g/p  rode  on  around  great  numbers  of  logs,  through  deep 
■T    s)ippery  mud  full  of  stones  and  stumps,  and  after  fording  a 
-,;.    small  milky  stream  traveled  along  its  bank  until  we  neared 
„(     'i.sjarge  banana  plantation.    Our  way  led  through  this,  but 
.,"-    seeing  a  well-traveled  road  running  directly  into  the  woods 
.,    we  turned  aside  to  the  left  and  followed  it.    From  its  general 
^irgction  we  thought  it  must  finally  join  the  Florida  Road, 
s    and  probably  it  did  at  one  time,  but  after  we  had  ridden 
about  a  quarter  of  a  mile — over  a  rough,  "rooty,"  muddy, 
slippery,  loggy  path,  including  a  gate  to  be  opened — we  came 
to  a  great  heap  of  brush  which  effectually  blocked  the  road. 
This  part  of  the  forest  was  pretty  enough  with  its  huge  trees, 
many  epiphytes,  and  numerous  palms,  and  we  saw  a  Mcgalo- 
prepus,  but  we  wanted  to  visit  the  real  Florida  Road,  so 
there  was  nothing  to  do  but  ride  back  to  the  fork  and  go 
through  the  bananas.    And  here  was  just  where  our  troubles 
began,  for  there  were  many  paths  through  the  bananas  with 
branches  in  every  direction  and  all  looked  alike.     We  had 
been  offered  a  guide,  but  as  P.  had  been  there  before  he 
thought  he  could  surely  follow  the  same  path.     He  was  not 
prepared  for  the  way  the  trails  grow  up  and  change  their 
locations  and  as  luck  would  have  it  we  followed  every  trail 
but  the  right  one!     Fortunately  the  day  was  cloudy  with 
some  showers  so  that  it  was  not  so  hot  as  usual  in  the  ba- 
nanas and  we  took  a  few  insects,  although  there  was  nothing 
remarkable.    About  11.30  we  started  back  to  the  forest  we 
had  first  entered,  having  convinced  ourselves  that  we  could 
not  find  the  main  Florida  Road,  and  retraced  our  way  as  far 
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as  the  gate  in  the  woods,  where  we  left  the  horses.  Here 
we  ate  our  lunch,  stopping  to  catch  a  Megalofrepus  that 
obligingly  alighted  near  us.  Then  we  rambled  about,  fol- 
lowing little  paths  where  we  saw  tapir  tracks,  enjoying  the 
many  new  plants  but  seeing  very  few  dragonfiies.  One 
striking  plant  was  Uragoga  tomentosa,  a  Rubiaceous  species 
peculiar  to  Costa  Rica.  This  was  a  bush  with  opposite, 
reddish  leaves,  the  heads  of  small  white  tubular  flowers 
subtended  by  large  fleshy  bracts  of  a  flaming  red.  In  fruit 
it  was  still  more  conspicuous,  for  the  bracts  persisted  and 
the  berries  were  three-quarters  of  an  inch  long  and  bright 
purple  in  color.  Another  was  an  epiphytic  vine  {Columnea 
sp.),  which  sent  out  stiff  short  branches  from  each  side  of  its 
main  stem,  the  latter  closely  following  the  host  trunk.  The 
leaves  of  this  plant  were  three  to  four  inches  long;  from 
above  they  looked  bright  green  with  a  small  white  patch 
not  more  than  one-quarter  inch  across,  from  below  they 
showed  symmetrically-placed  blotches  of  clear  crimson. 
The  tubular  flowers  were  borne  on  slender  peduncles  two  to 
three  inches  long,  depending  from  the  stiff  little  branches. 
The  flower  itself  was  a  beautiful  red,  with  a  five-parted 
calyx  of  delicate,  tender  green  set  with  soft  whitish  prickles, 
and  in  the  forest  of  dark  greens  the  tree  bearing  this  vine 
was  an  exquisite  sight. 

All  this  time  the  clouds  were  growing  more  threatening  and 
by  one  o'clock  rain  began;  as  it  increased  steadily  and  rap- 
idly we  hurried  to  the  horses  and  started  back.  The  road 
was  even  worse  than  it  had  been  on  the  way  out  and  P.  was 
soon  wet  through;  my  poncho  protected  me  quite  well 
from  the  water  descending  as  rain — but  not  from  the  water 
ascending  as  splashes,  for  in  addition  to  the  general  wetness 
of  the  road  we  forded  four  rivers,  two  of  which  were  deep 
enough  to  come  over  my  boot  tops  unless  I  held  my  feet  up  out 
of  the  stirrups.     Our  horses  were  excellent,  however,  sure- 
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footed  as  goats,  and  we  had  no  trouble  in  getting  over  or 
through  these  bad  places.  La  Emilia,  the  starting  and  re- 
turning point  of  this  second  expedition  to  the  Florida  Road, 
was  a  cattle  farm  one  mile  east  of  Guapiles  belonging  to  the 
United  Fruit  Company,  where  we  were  the  guests  of  Mr. 
R.  E.  Woodbridge,  the  manager.  We  had  left  Cartago  on 
November  15,  on  the  "passenger"  train  for  La  Junta,  where 
we  waited  for  the  Old  Line  train.  The  fine  new  bridge  over 
the  Reventazon  at  La  Junta  was  completed  but  there  was 
still  no  station  there  and  we  spent  the  time  (nearly  an  hour) 
sitting  on  a  bench  on  the  little  porch  of  a  negro  commissary, 
"restaurante  y  cantina"  that  stood  on  one  side  of  the  track 
near  the  switch.  The  heat  was  not  at  all  noticeable  as  the 
day  was  cloudy  and  it  was  fairly  comfortable  there.  We 
watched  the  Reventazon  tearing  along,  a  big  swift  stream, 
much  nearer  to  the  shop  and  cabins  than  would  be  agree- 
able to  us  if  we  had  to  live  there,  and  the  cocoanut  palms 
and  breadfruit  trees  made  the  place  somewhat  picturesque, 
otherwise  it  was  simply  a  collection  of  negro  huts,  railway 
tracks,  bananas  and  plantains. 

We  left  La  Junta  about  three  o'clock,  having  planned  the 
trip  so  that  we  should  not  go  up  the  Old  Line  on  a  freight 
day.  We  therefore  did  not  stop  at  every  possible  station 
and  the  delays  were  not  long,  but  the  train  was  exceedingly 
slow  and  jerky  and  it  was  six  o'clock  when  we  reached  La 
Emilia. 

The  "stations"  along  this  line  were  simply  sheds  built 
over  the  path  leading  up  from  the  track  to  the  company's 
farmhouse  of  that  particular  district,  and  clustered  around 
the  "station"  were  the  cabins  of  the  negroes  who  worked 
on  the  place.  There  were  no  roads  except  the  railroad  and 
the  footpath  along  it  and  no  villages  except  these  clusters 
of  cabins.  This  region  was  all  forest  until  the  Fruit  Com- 
pany cleared  it  for  bananas  or  pasture  land  and  it  had  been 
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unoccupied  land  for  many  years,  probably  centuries.  That 
it  was  once  occupied,  however,  perhaps  thickly  settled,  is 
shown  by  the  great  number  of  Indian  graves  which  con- 
tain quaint  gold  ornaments  of  forgotten  workmanship  and 
pottery  of  shapes  and  glazing  far  beyond  the  skill  of  the 
present  native  potter.  The  pottery  was  not  firebaked  and 
when  first  taken  from  the  graves  was  as  soft  as  mud,  but  if 
carefully  removed  and  exposed  to  the  sun  it  became  as  hard 
as  rock  although  brittle.  The  gold  ornaments  were  usually 
in  the  form  of  animals  or  birds,  often  quite  accurately 
worked,  and  were  found  only  in  certain  kinds  of  graves, 
supposed  from  the  better  workmanship  and  finer  quality  of 
pottery  and  the  golden  ornaments  to  be  those  of  chiefs  or 
important  men. 

The  house  at  La  Emilia  was  a  two-story  wooden  building 
with  a  long  ell  and  balconies  nearly  all  around  on  both 
floors.  In  front  of  the  house,  between  it  and  the  tracks,  was  a 
formal  garden  with  beds  in  geometrical  patterns  and  the  path 
edged  with  beautiful  pink  and  white  "mariposas"  or  peri- 
winkles. The  garden  was  rather  new  as  yet  but  gave  prom- 
ise of  being  very  pretty.  Halfway  down  the  walk  was  a  pair 
of  large  "gavilans"  (Pentaclethra  filanuntosa),  leguminous 
trees  with  much  divided  leaves,  but  having  the  leaflets  so 
closely  arranged  that  they  look  quite  solid  and  undivided. 
They  were  stiff  and  glossy  and  did  not  present  at  all  .the 
fern-like  appearance  of  the  guanacaste,  for  example,  which 
has  its  leaves  divided  to  the  same  degree.  The  pods  were 
large,  twelve  to  fifteen  inches  long,  and  borne  stiffly  at  the 
outer  surfaces  of  the  crown  of  the  tree. 

Mrs.  Woodbridge  was  extremely  fond  of  flowers.  Ail 
around  the  balconies  were  numerous  potted  plants  and  hang- 
ing baskets  of  orchids,  ferns,  caladiums  and  begonias.  Many 
of  the  orchids  were  now  blooming  beautifully  and  all  the 
plants  were  luxurious  and  thriving.    One  of  the  doorways 
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(all  the  rooms  had  doors  and  windows  on  the  balconies)  was 
draped  in  green,  for  an  asparagus  {sprengeri  or  near  that 
species)  growing  in  a  smalt  tub,  had  been  trained  up  one 
side  of  the  doorway,  across  the  top  and  down  the  other  side. 
On  one  side  of  the  porch  there  was  a  wire  network  over 
which  was  trained  a  vine  foreign  to  Costa  Rica  and  highly 
esteemed  here — white  and  yellow  honeysuckle.  On  an- 
other side  was  a  screen  of  Clerodendron  with  red  and  white 
flowers.  The  orchid  tubers  were  favorite  places  for  the 
nests  of  a  little  black  bee  (Trigona  cupira)  which  has  the 
habit  of  going  always  into  the  hair  or  beard  to  sting,  never 
attacking  the  bare  face  or  hands.  Fortunately  its  sting  is 
not  severe,  but  it  was  necessary  to  look  out  for  these  bees 
when  going  about  among  the  baskets  on  the  balcony. 

After  coffee  on  the  sixteenth  we  walked  back  (south)  of 
the  house  into  a  potrero  bordering  a  good-sized  stream,  the 
Rio  Santa  Clara,  Mr.  Woodbridge  riding  with  us  a  little 
way  to  start  us  in  the  right  direction.  The  potrero  was 
pretty,  though  not  so  beautiful  as  the  one  we  visited  at 
Turrialba,  and  had  many  grand  forest  trees  standing  in  it, 
left  purposely  for  shade.  Some  of  these  trees  bore  an  in- 
credible weight  of  epiphytes,  others  having  a  smoother  bark 
or  the  habit  of  peeling  off  the  bark  (like  our  northern 
sycamores)  were  perfectly  clean.  We  spent  parts  of  sev- 
eral days  in  this  potrero,  at  times  down  among  the  rocks  of 
the  river,  at  times  in  the  pasture  itself  where  there  were 
some  small  streams  and  pools  but  without  finding  anything 
very  valuable.  There  were  few  dragonflies  flying  and  those 
seen  were  not  particularly  rare.  We  noticed  a  large  fallen 
tree,  with  glossy  compound  leaves,  which  bore  curious 
fruits — small  woody  pods  split  in  two,  of  which  one  side  fell 
away  leaving  the  other  attached  to  the  stem.  The  contents, 
one  seed  in  a  mass  of  pure  white  pulp,  fell  out  and  hung  by 
some  threads  to  the  lower  end  of  the  pod  and  as  the  pod  it- 
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self  was  colored  a  bright  red  inside  and  the  fruits  hung  in 
large  clusters,  it  was  very  conspicuous.  The  white  pulp 
was  sweet,  with  a  curious  flavor  suggesting  both  turpentine 
and  peppermint,  and  the  leaf-cutting  ants  were  busily  cut- 
ting it  up  and  carrying  it  away  to  their  nests.  Nearby  was 
a  fair-sized  tree,  which  Sr.  Tonduz  later  identified,  from 
some  pods  we  gathered,  as  a  "Lorito"  {Pithecolobium  sp.). 
The  fruit  was  a  twisted  legume  four  to  five  inches  long  with 
thick,  fleshy,  bright  scarlet  walls  and  containing  a  few  fully 
uncovered  shiny  black  seeds  each  half  an  inch  long.  The 
red  and  black  of  the  fruit  made  a  marked  contrast  with  the 
shining  green  leaves.  On  the  edge  of  the  potrero  and  also 
in  the  banana  fields  we  found  a  large  purplish  lubber  grass- 
hopper (Taniopoda  centurio)  with  bright  red  under-wings. 

We  often  hunted  for  dragonfly  larva*  between  the  bases  of 
bromeliad  leaves.  There  was  a  great  variety  of  creatures 
living  there  and  we  found  earthworms  {DichogasUr  hilaris*, 
Andiodrilus  biolleyi),  pill-bugs  (Isopods)  daddy-longlegs 
(Phalangids — Cynorta  biguttaia*  and  longispina),  pseudo- 
scorpions  (Ckelanops  uniformis*),  millipedes  {Apktlidesmus 
calverti),  earwigs  (Sparatta  eaherti),  roaches  {Anaplecta  tnexi- 
cana),  several  species  of  beetle  larvae,  as  well  as  an  adult 
beetle  (Pkanonotum  sp.),  caterpillars,  larva*  of  three  species 
of  mosquitoes  and  of  one  other  dipterous  insect.  Those 
whose  names  are  marked  with  an  asterisk  we  found  also  in 
bromeliads  at  Juan  Vinas  at  an  altitude  at  least  1500  feet 
higher. 

But  the  most  astonishing  creatures,  and  the  most  exciting, 
were  two  snakes,  coiled  up  into  a  very  small  space,  each  in 
his  own  leaf.  The  bromeliad  containing  them  was  a  single 
stock  growing  on  a  small  tree  at  a  height  of  about  five  feet 
from  the  ground.  The  first  snake  we  dislodged  with  a 
stick,  disabled  it  and  carrying  it  as  far  as  the  house  measured 
its  length  as  twenty-five  inches.    The  Costa  Rican  gar- 
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dener  called  it  a  "taraaga"  and  told  us  it  was  very  deadly, 
as  poisonous  as  the  coral  snake.  If  this  were  so,  it  seemed  to 
us  at  the  time,  that  this  snake  must  chew  and  not  strike. 
The  head  and  fore  part  of  the  body  were  brought  back  to 
the  United  States  and  identified  as  Leptodira  albofusca, 
widely  distributed  throughout  tropical  America.  It  has  a 
pair  of  enlarged  grooved  teeth  behind  the  other  maxillary 
teeth,  and  the  groove,  on  the  front  of  each  tooth,  "con- 
ducts the  secretion  of  the  enlarged  upper  labial  glands." 
Leptodira  is  a  member  of  the  subfamily  Dipsadomorphinae, 
one  of  the  divisions  of  the  Opisthoglyph  Colubridie.  Of 
the  Opisthoglypha,  Dr.  Gadow  says  (in  the  Cambridge 
Natural  History):  "Apparently  all  these  snakes  are  more 
or  less  poisonous,  paralyzing  their  prey  before  or  during  the 
act  of  deglutition.  So  far  as  man  is  concerned  they  are 
rather  harmless,  since  the  poison  is  not  very  strong,  not 
available  in  large  quantities,  and  above  all  because  the 
small  poison-teeth  stand  so  far  back  that  the  snake  cannot 
easily  inflict  wounds  with  them.  The  Opisthoglypha  are 
of  considerable  morphological  interest,  since  they  connect 
the  Colubridas  with  the  Viperidae,  the  characteristic  poison- 
ous apparatus  of  which  seems  to  have  been  derived  from 
that  of  the  Opisthoglypha  by  the  reduction  or  shortening 
of  the  anterior  portion  of  the  mamillaries  and  the  harmless 
teeth,  so  that  the  posterior  or  poison-fangs  come  to  the 
front." 

The  second  of  our  bromeliad  snakes  escaped  unhurt. 
Both  were  very  sluggish  with  eyes  filmed  over  and,  we  sus- 
pected, were  about  to  moult. 

On  November  18  we  investigated  some  bromeliads  on 
two  trees  that  had  just  been  cut  down  and  were  lying  on  the 
ground,  practically  untouched,  in  the  potrero  west  of  the 
stable  of  La  Emilia.  A  peon  cut  off  eight  or  ten  of  these 
epiphytes  for  us  with  his  machete,  when  I  examined  them, 
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but  although  they  still  contained  water  and  various  in- 
sects, including  the  beetles  Alegoria  sallai  and  Metamasius 
ockreofajciatus,  there  were  no  dragonfly  larvae.  In  all  I 
must  have  spent  two  hours  on  a  dozen  plants  which  had 
been  fifteen  to  twenty  feet  above  the  ground.  The  next 
day  we  pulled  down  a  fair-sized  bromeliad,  perched  ten 
feet  up  on  a  tree,  by  means  of  a  convenient,  nearby  liana; 
still  no  Odonate  larvae.  Thus  although  fifteen  bromeliads 
at  least  were  examined  during  our  stay  at  La  Emilia,  all 
containing  insects,  some  or  all  of  which  were  associated  in 
the  same  plant  with  dragonfly  larvae  at  Juan  Vinas,  not  a 
single  one  of  the  last  named  was  found.  However,  none  of 
these  bromeliads  were  in  actual  forest,  but  were  on  trees 
forming  a  mere  fringe  along  the  Rio  Santa  Clara,  or  were  in 
open  potreros,  and  the  situations  may  account  for  the  ab- 
sence of  these  particular  insects. 

We  had  very  few  adult  dragonflies  to  show  for  our  stay  at 
La  Emilia,  owing  to  the  little  sunshine  and  much  cloudiness 
and  rain.  Our  object  was,  indeed,  to  observe  these  insects 
under  wet  season  conditions,  but  usually  the  mornings  are 
bright  even  in  this  period,  whereas  we  encountered  a  "tem- 
poral "  or  steady  rain  of  several  days'  duration.  The 
slightness  of  our  results  was  doubtless  due  to  the  absence  of 
sunshine. 

When  P.  left  Guapiles  on  June  6,  he  took  the  train  for 
Guacimo,  about  eight  miles  to  the  east  on  the  way  back  to 
La  Junta,  Mr.  Reed  having  telephoned  the  night  before  to 
Mr.  Stahle,  the  Mandador  or  manager,  that  I  would  come. 
Mr.  Stahle  (originally  from  Stuttgart)  met  me  near  the 
station  and  took  me  to  the  house,  much  less  pretentious  and 
comfortable  than  Salvador  and  tenanted  by  men  only  with 
the  single  exception  of  a  Costa  Rican(?)  woman  cook.  I 
was  given  a  room  at  the  east  end  of  the  second  floor  having 
two  windows  and  three  doors,  and  stayed  here  two  days. 
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As  usual  the  farmhouse  had  verandas  on  both  floors  run- 
ning completely  around  the  house.  From  the  veranda  on 
which  my  room  opened,  one  looked  down  almost  directly 
on  the  Guacimo  River,  the  constant  roar  of  its  waters  usu- 
ally making  me  think  it  was  raining.  Following  the  river 
upstream  (south)  the  eye  passed  over  the  forest  to  the  im- 
posing crest  of  Turrialba;  the  other  three  volcanoes  could 
not  be  as  well  seen  here  as  from  Salvador. 

Mr.  Stahlc  and  Mr.  Blair  (Assistant  Manager,  a  Harvard 
graduate  of  1908)  were  about  to  go  into  the  bananas  on 
horseback  and  offered  to  show  me  a  trail  into  the  forest. 
They  offered  me  a  horse  also  but  I  declined  it,  knowing  that 
in  all  probability  I  would  frequently  want  to  go  where  a 
horse  could  not  or  where  it  would  be  in  the  way. 

At  all  the  banana  farms  there  run  off  from  the  main 
railroad  tracks  into  the  plantations,  spurs  which  form  right 
angles  to  the  main  tracks  and  are  parallel  to  each  other. 
To-day  we  followed  the  main  track  a  short  distance  west 
from  Guacimo  farmhouse  and  then  north  along  Spur  1. 
Workmen  (negroes  chiefly)  were  busy — Sunday  seemed  to 
be  no  different  from  other  days  here — cutting  bunches  of 
bananas,  loading  them  on  mules,  bringing  the  loaded  animals 
to  certain  points  on  the  spur  where  the  fruit  was  piled  up 
on  banana  leaves  laid  on  the  ground  and  finally  covered  with 
the  same  when  the  pile  was  complete.  The  bananas  are  cut 
while  still  green  at  stages  known  as  "three-quarters"  or 
"  three-quarters  full"  and  much  depends  on  the  judgment  of 
the  cutter  in  selecting  fruit  just  at  these  stages.  If  cut  at  a 
younger  stage  the  fruit  will  not  ripen  when  it  reaches  the 
United  States  or  Europe,  if  cut  a  little  riper  it  will  spoil 
before  it  reaches  its  destination.  Here  and  there  along  the 
spur  were  bunches  with  some  yellow  and  consequently  ripe 
bananas.  These  were  rejected  and  left  to  rot.  I  ate  some 
of  these  ripe  bananas  and  could  not  find  that  they  differed 
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much  in  taste  from  those  to  which  I  was  accustomed  at  home. 
Spur  I  was,  I  believe,  about  three  miles  long,  and  the  cutting 
done  to-day  was  chiefly  in  the  farther  half  and  yielded  some 
.  2000  bunches  or  "stems"  as  they  were  called  here.  Stems 
bearing  nine  or  more  "hands"  or  tiers  were  reckoned  as 
"firsts,"  those  with  a  smaller  number  as  "seconds."  In 
some  places  "thirds"  were  also  distinguished  as  stems  with 
six  or  fewer  hands.  Each  hand  is  composed  of  twelve  or  more 
"fingers"  that  is,  individual  bananas.  It  was  no  uncommon 
thing  for  a  stem  to  comprise  150  bananas  so  that  2000  steins 
would  mean  300,000  bananas  for  this  week's  cutting.  In 
about  a  week  later,  depending  somewhat  on  moisture  and 
heat,  the  same  ground  can  be  cut  over  again — that  is,  other 
shoots  of  banana  plant  will  have  come  into  the  cutting  stage 
and  this  process  is  continued  throughout  the  entire  year  for 
seven  or  eight  years  or  even  longer  in  some  spots  where  the 
surface  soil  is  deeper. 

This  constant  productivity  of  the  bananas  is  brought 
about  by  the  care  taken  to  plant  continually  new  young 
shoots  to  replace  those  which  have  borne,  for  each  shoot 
yields  but  one  stem,  after  which  it  is  cut  down  and,  so  far 
as  my  observation  went,  allowed  to  decay  on  the  ground. 
According  to  Mr.  Blair  (who  supplied  much  of  the  preceding 
information)  the  productive  soil  at  Guacimo  farm  is  only 
two  to  three  feet  deep  and  is  underlaid  by  red  clay  and  loose 
rounded  stones.  When  this  surface  soil  is  exhausted  the 
bananas  no  longer  thrive.  In  such  cases  it  was  the  policy  of 
the  United  Fruit  Company  to  let  the  land  lie  fallow  since 
it  was  cheaper  to  clear  off  forest  and  make  new  plantings. 
The  abandoned  banana  fields  soon  become  filled  up  with  a 
dense  growth  including  saplings.  Mr.  Blair's  experience 
was  not  long  enough  for  him  to  say  certainly  whether  the 
forest  eventually  reclaimed  its  own,  although  he  inclined  to 
think  that  the  reclamation  did  come  albeit  slowly. 
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The  tracks  of  Spur  1  were  supported  on  iron  ties  ballasted 
■with  small  rounded  stones  and  for  much  of  the  way  through 
the  bananas  ran  on  a  low  embankment,  intersected  fre- 
quently by  "culverts"  or  short  wooden  trestles  crossing 
streams  of  swift-flowing  water.  Horsemen  traveled  along 
the  embankment  until  they  came  to  a  culvert,  where  a  side 
path  led  down  from  the  tracks  to  the  stream  and  ford  and 
up  to  the  tracks  again.  Progress  on  horseback  was  only  at 
a  walk  and  not  much  faster  than  that  of  the  pedestrian  who 
could  follow  the  tracks  uninterruptedly  across  the  culverts. 

As  I  walked  along  Spur  1  every  now  and  then  the  brilliant 
green-and-black-barred  day-flying  moth  (Uranidia  fulgent), 
rose  from  the  ground  as  I  approached  and  fluttered  on  ahead 
or  into  the  bananas.  A  great  heavy  lumbering  grasshopper 
(Taniopoda  centurio)  of  Indian  red,  mottled  with  darker 
colors  and  with  short  bright  red  wings  edged  with  black, 
sometimes  crawled  off  into  the  grass;  its  weight  seemed  too 
great  for  it  to  execute  more  than  very  short  flights.  At  one 
culvert,  where  the  water  was  easy  to  reach  and  rippled  over 
small  stones,  were  some  dragonflies  whose  flight  up  and  down 
short  reaches  of  the  stream  was  so  swift  that  I  could  not 
recognize  them.  I  stationed  myself  to  watch  and  to  catch 
them.  When  several  were  together  they  flew  so  fast  that 
recognition  and  capture  alike  were  impossible  even  at  a 
foot's  distance.  When  one  was  alone,  however,  it  flew  more 
slowly.  I  found  that  by  holding  the  net  a  few  inches  above 
the  water,  waiting  until  the  insect  was  underneath  and  then 
suddenly  submerging  it,  the  current  carried  the  dragonfly 
into  the  net.  I  thus  secured  in  all  six  specimens  of  the 
insect  (Brechmorkoga  pracox)  but  it  took  about  half  an  hour 
in  the  full  heat  of  the  sun. 

There  was  localization  in  distribution  too  in  the  banana 
field  dragonflies.  Near  the  end  of  the  spur,  four  or  five 
yards  from  the  tracks,  was  a  narrow  ditch  containing  a  little 
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slowly-flowing  water.  The  six  or  eight  species  found  here 
were  all  different  from  those  on  the  larger  swift-flowing 
streams. 

The  road  which  had  been  cut  into  the  forest  for  a  distance 
of  2300  meters  in  direct  continuation  of  Spur  I  had  not 
been  entirely  cleared  but  here  and  there  was  filled  with  grass 
and  shrubs,  at  other  places  was  open  with  rain-water  puddles 
on  its  clay  surface.  The  forest  immediately  bordering  this 
road  had  few  palms  but  these  increased  in  number  to  the 
eastward. 

Crossing  a  pasture  with  cattle,  horses  and  mules,  directly 
opposite  the  Guacimo  farmhouse,  brought  me  into  another 
part  of  the  bananas.  Following  a  very  narrow  gauge  tram 
track  and  then  a  log-hauling  trail,  I  reached  a  piece  of  forest 
where  palms  were  largely  in  the  ascendant  although  exoge- 
nous trees  were  not  lacking.  The  trail  was  in  places  com- 
pletely overarched  and  was  then  dark  and  muddy.  In  one 
of  these  dark  spots,  amidst  a  tangle  of  lianas  where  the  net 
was  not  usable,  I  caught  in  my  fingers  a  great  dragonfly 
(Gynacantha  membranalis)  never  before  known  north  of 
Chiriqui.  It  was  three  and  one-quarter  inches  long,  with  a 
wing-spread  of  four  and  a  half  inches;  it  had  brilliant  metallic 
green  eyes  and  a  reddish-brown  patch  on  the  bases  of  the 
hind  wings. 

At  another  lighter  place  there  was  on  the  ground  what  at 
first  looked  like  a  long,  slender,  wriggling,  whitish  worm, 
but  a  second,  nearer  glance  showed  at  once  that  it  was  a 
procession  of  termites  ("white  ants"  or  "wood  ants,"  which 
of  course  are  not  ants  at  all).  The  procession  issued  from  a 
hole  at  the  surface  of  the  ground  on  one  side  of  the  trail, 
the  objective  point  being  a  tunnel  running  up  a  small  tree 
to  a  nest  on  the  opposite  side.  The  trail  was  about  two  feet 
wide  but  there  was  water  and  wet  mud  in  the  middle  so  that 
to  cross  on  dry  land  the  route  lay  down  one  side  of  the  trail 
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to  a  dry  spot,  then  across  and  up  the  opposite  side  to  the 
lower  end  of  a  tunnel  almost  directly  opposite  to  the  hole 
from  which  the  insects  issued.  This  meant  a  journey  of 
three  or  four  yards  to  accomplish  two  feet  of  air-line.  The 
termites  walked  singly,  or  by  twos  or  threes,  in  a  continuous 
line,  those  behind  practically  touching  those  in  front.  Every 
little  deviation  from  a  straight  line  made  by  the  insects  in 
front  was  exactly  followed  by  those  behind,  these  deviations 
being  often  not  explicable  by  wetness  or  roughness  of  the 
soil.  The  procession  consisted  of  two  kinds  of  individuals, 
the  larger  workers  and  the  smaller,  dark-headed  "nasutes," 
so  called  because  their  heads  are  prolonged  forward  into  a 
rather  sharp  process  suggesting  a  snout.  The  nasutes  were 
fewer  than  the  workers.  The  tunnel  to  which  the  column 
proceeded  was  one  of  the  usual  kind — a  flattened  arched  way 
running  up  the  tree-trunk  to  the  nest  and  made  of  wood 
which  had  been  chewed  by  the  termites. 

After  watching  the  procession  for  a  few  minutes,  I  took  a 
little  clump  of  wet  mud  and  put  it  on  the  insects'  path. 
Those  approaching  this  obstacle  were  instantly  confused 
on  reaching  it,  for  although  winged  termites  have  eyes  these 
workers  and  nasutes  are  eyeless;  they  have  antenna;,  how- 
ever. Some  turned  back  and  went  for  several  feet  along  the 
way  they  had  come,  followed  by  an  increasing  number,  even 
after  a  way  around  the  obstacle  had  been  found.  I  think 
that  those  which  turned  back  were  exclusively  workers. 
In  the  meantime  some  workers  and  the  nasutes  were  explor- 
ing to  each  side  of  the  lump  of  wet  mud,  which  was  not  more 
than  an  inch  in  length,  some  going  to  one  side,  some  to  the 
other.  The  mud  thus  produced  a  break  in  the  procession, 
and  some  nasutes  that  had  already  passed  the  place  where 
I  put  the  mud  came  back  as  if  to  learn  what  was  wrong. 
Finally  it  was  found  that  it  was  possible  to  pass  around 
one  end  of  the  mud  and,  this  done,  to  find  the  original  trail 


3,g,t,zcd  by  Google 


294      A  YEAR  OF  COSTA  RICAN  NATURAL  HISTORY 

and  in  a  short  time  the  procession  was  again  continuous, 
every  insect  in  the  line  making  a  slight  detour  around  the 
wet  mud. 

Then  taking  a  little  stick  I  drew  it  across  the  line  of  march 
so  as  to  form  a  tiny  trench  about  an  inch  long,  an  eighth  of 
an  inch  wide  and  an  eighth  to  a  quarter  inch  deep.  Again 
were  the  termites  troubled  when  they  reached  its  edge,  and 
some  time  elapsed  before  a  detour  was  made  around  it  and 
the  march  resumed.  A  few  also  made  their  way  down  into 
and  up  out  of  the  trench  in  the  same  line  as  they  had  origi- 
nally marched.  In  both  interruptions  it  seemed  to  be  the 
nasutes  which  led  in  finding  the  way,  although  a  worker 
was  usually  not  far  behind. 

I  broke  a  little  of  the  arched  tunnel  running  up  the  tree- 
trunk;  within  were  ascending  termites.  When  I  came  back 
to  this  spot,  in  less  than  half  an  hour,  the  procession  was 
over,  only  a  few  straggling  individuals  being  visible. 

The  last  five  days  of  walking  over  wet,  rough,  uneven 
ground  had  so  chafed  my  heels  that  they  were  now  very  sore. 
But  I  could  not  bear  the  thought  of  losing  another  oppor- 
tunity of  visiting  the  forest  as  the  weather  was  good  and  I 
needed  to  return  to  Cartago  on  the  morrow.  So  on  the  sev- 
enth, declining  another  offer  of  a  horse  for  the  same  reason 
as  before,  and  taking  lunch  with  me,  I  set  out  for  the  forest 
road  at  the  end  of  Spur  I  which  I  had  already  visited.  Walk- 
ing being  slow  and  painful,  it  took  me  the  greater  part  of 
two  hours  to  cover  the  three  miles,  including,  however,  a 
half  hour's  stop  in  a  broiling  hot  sun  at  the  ditch  near  the 
spur's  end. 

A  train  of  a  few  freight  cars  had  been  run  up  the  spur  this 
morning  and  was  stopping  at  the  piles  of  bananas,  which 
were  loaded  into  the  cars  by  negroes.  Banana  cutting  was 
also  proceeding  on  the  nearer  half  of  Spur  i  and  1600  stems 
were  expected  for  the  day.     From  the  farms  the  bananas 
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were  carried  by  rail  to  Limon  where  they  were  transferred 
to  steamers  of  the  United  Fruit  Company  or  Hamburg- 
American  Line,  fitted  up  with  cooling  appliances  which  keep 
the  fruit  at  about  6b°  Fahrenheit  during  the  voyage. 

Several  species  of  dragonflies  which  I  had  not  previously 
taken  at  Guacimo  or  Guapiles  rewarded  me  on  this  walk  and 
made  me  feel  justified  in  the  day's  program.  Another  in- 
teresting insect  was  a  long-homed  beetle  {Ptychodes  Ucontei) 
27  mm.  long,  whose  black  and  yellow  striped  body  and  legs 
spread  out  in  various  directions  caused  me  to  think  it  at  first 
glance,  a  spider,  like  the  large  black  and  yellow  Argiope  we 
have  at  home. 

I  left  the  forest  about  1.30  P.  M.  for  the  long  hot  walk 
back,  although  this  day  I  had  brought  an  umbrella  as  protec- 
tion from  the  sun,  which  blazed  fiercely  down  on  the  track. 
A  number  of  bright  and  interesting  butterflies  enlivened  the 
way,  however.  There  were  swarms  consisting  of  twenty 
to  forty  individuals  of  three  species,  with  bright  orange 
(Callidryat  argante) ,  yellow  (Callidryas  trite) ,  or  wh  ite 
(Pieris  ilaire)  wings,  all  of  nearly  the  same  size,  the  wing- 
spread  being  two  and  three-eighths  inches.  These  settled 
near  together  between  the  tracks.  As  I  approached  they 
rose  gradually  and  for  a  few  steps  I  would  be  in  the  very 
center  of  the  flying  insects,  realizing  exactly  Andrew  Lang's 
simile  of  "living  blossoms  of  flying  flowers."  Then  they 
flew  off  in  advance,  in  what  from  behind  looked  like  irregular 
confusion,  but  which  I  think  was  really  a  single  file  whose 
members  made  a  series  of  undulations  but  nevertheless 
strictly  "followed  their  leader."  Then  by  and  by  the  Hoe 
reassembled  in  a  close  mass  on  the  ground  until  my  approach 
again  dispersed  them.  The  spots  at  which  they  settled  did 
not  seem  to  be  determined  by  presence  of  moisture  as  is 
often  the  case. 

Where  some  rotting  bananas  lay  on  the  ground  there  was 
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frequently  to  be  seen  a  moderate-sized  butterfly  (Victarina 
steletus)  whose  wings,  spreading  three  inches,  were  pale 
green  marked  with  brown ;  the  brown  marks  were  so  arranged 
as  to  cause  the  paler  color  to  form  two  rows  of  spots  on  the 
front  wings,  a  band  and  a  row  of  spots  on  the  hind  wings, 
the  inner  row  or  band  wider  than  the  outer  row  in  both  cases. 
I  came  to  think  of  it  as  preeminently  a  banana  butterfly, 
but  its  swiftness  and  wariness  prevented  my  taking  it,  at 
least  in  my  physical  condition  at  that  time.  Subsequently, 
however,  I  caught  it  at  Turrucares  and  Alajuela  where  there 
were  few  bananas. 

Once  when  resting  near  a  pile  of  bananas  to  see  if  the 
butterfly  would  return,  I  heard  a  loud  clicking  noise  that  I 
at  once  supposed  to  proceed  from  a  grasshopper  or  katydid 
and  on  looking  around  to  And  the  musician  was  astonished 
to  see  two  butterflies  in  the  spot  whence  the  sound  came. 
Once  again  at  another  place  I  heard  the  same  sound  from  a 
pair  of  the  same  kind.  They  belonged  to  the  genus  Ageronia 
and  the  wings  were  spotted  pale  blue  and  white  on  the  upper 
side.  I  saw  many  individuals  during  the  two  days  I  was  at 
Guacimo  but  never  heard  the  sound  except  when  two  were 
together,  so  it  may  be  a  sex  call.  So  few  Lepidoptera  make 
sounds  that  the  case  is  noteworthy.  One  observer's  idea, 
quoted  in  the  Cambridge  Natural  History,  was  that  the 
sound  attracts  a  certain  bird;  I  did  not  know  of  this  when 
I  heard  the  butterflies,  but  I  saw  no  bird  pursuing  the  in- 
sects. 

Several  times  in  the  banana  fields  I  saw  handsome  black 
and  reddish-brown  butterflies  of  powerful  and  swift  flight, 
which  were,  I  think,  Aganistkos  orion.  I  had  come  to  consider 
it  as  very  wary  so  that  I  was  astonished  this  afternoon  to 
have  one,  on  two  distinct  occasions,  fly  round  and  round 
me  close  to  my  person  and  at  length,  on  the  second  occasion, 
alight  on  my  leg  as  I  was  standing  up.    The  only  explanation 
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I  could  think  of  was  that  the  insect  was  attracted  by  the 
perspiration,  as  has  been  noticed  in  some  other  species. 

My  insect  net  these  two  days  was  often  much  hampered 
by  brushing  against  seeds  (which  we  think  of  as  autumnal) 
which  then  adhered  to  it  and  tangled  it  up.  These  were 
beggars'  ticks  very  like  our  own  Desmodium,  small  burrs  a 
quarter  of  an  inch  long  and  seeds  resembling  "Spanish  dag- 
gers" but  narrower  and  having  three  prongs  at  the  end 
instead  of  two. 

By  way  of  summary  of  the  Guapiles-Guacimo  trip,  I 
found  on  returning  to  Cartago  that  in  the  six  days  of  June 
I  caught  or  definitely  identified  specimens  of  forty-four 
species  of  dragonflies,  not  one  of  which  had  I  met  around 
Cartago;  that  of  the  forty-four,  three  had  not  been  recorded 
from  Central  America  or  Mexico  and  may  possibly  be  en- 
tirely new,  one  of  the  three  representing  a  subfamily  never 
before  met  with  in  these  countries;  fourteen  had  not  been 
previously  recorded  for  Costa  Rica,  and  thirteen,  although 
known  from  the  Pacific  Slope  of  this  country  had  not  pre- 
viously been  recorded  from  the  Atlantic  side,  so  that  thirty 
of  the  forty-four  were  additions  to  knowledge  of  geographi- 
cal distribution. 
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THE    BANANA    RIVER   COUNTRY 

About  six  miles  south  of  Limon,  the  Banana  River  empties 
into  the  Caribbean  Sea.  The  United  Fruit  Company  has  a 
number  of  banana  farms  in  its  watershed  and  a  railroad  runs 
to  the  river,  ascends  its  left  bank,  crosses  and  goes  on  five 
miles  beyond  to  the  Rio  Bananito,  which  also  discharges 
into  the  Caribbean. 

On  the  morning  of  November  4,  1909,  P.  left  Limon  by 
the  Banana  River  train,  which  ran  south  along  the  beach 
above  high  tide,  among  cocoanut  palms  and  here  and  there 
patches  of  swamp  palms.  At  Westfalia  Commissary  Sta- 
tion, about  six  miles  from  Limon,  we  left  the  beach  and  soon 
after  passed  a  plantation  of  cacao,  with  trees  only  ten  to 
fifteen  feet  high;  they  were  planted  in  rows  and  bore  fruit 
on  their  trunks  which  was  now  green  tinted  with  pink  or 
rose.  For  the  rest  of  the  way  we  were  among  bananas.  At 
Bearesem  East  Farm  the  track  was  very  close  to  the  Banana 
River.  Sometimes  going  ahead,  sometimes  backing,  we 
came  to,  stopped  at  and  went  on  from  Beverly  Farm,  and 
Beverly  Commissary,  which  were  on  the  level,  and  Beare- 
sem West  Farm  to  Philadelphia  South  Farm.  The  farm- 
houses on  these  last  two  farms  were  each  set  on  a  hill  some 
hundred  feet  above  the  tracks.  At  Philadelphia  South  I 
alighted,  having  a  letter  from  Mr.  Hitchcock  to  Mr.  C.  J. 
Veitch,  Superintendent  of  the  Banana  River  Division.  Mr. 
Schaus  had  suggested  Bearesem  West  Farm  as  being  prob- 
ably the  best  for  my  purposes  and  Mr.  Hitchcock  had  named 
this  place  in  the  letter  of  introduction.     Mr.  Veitch  received 
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The  Banana  River  country.   (From  a  map  of  the  United  Fruit  Co.) 

me  cordially  and  said  he  would  send  me  to  Bearesem  West 
if  I  wished  but  thought  I  would  find  more  comfortable  quar- 
ters with  him  at  Philadelphia  South.  So  I  accepted  his 
offer  for  a  day  or  two  at  least  and  having  been  given  a  pleas- 
ant airy  room  changed  to  my  collecting  outfit  and  went  into 
the  bananas  at  the  foot  of  the  hill,  collecting  along  a  little 
brook  until  breakfast.  The  elevation  was  perhaps  fifty 
feet;  a  refreshing  breeze  was  blowing,  but  the  sun  shone 
brightly  and  when  not  shaded  by  the  bananas  it  was  de- 
cidedly hot. 
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The  location  of  the  Superintendent's  house  on  the  hill 
made  it  much  more  pleasant  as  regards  temperature,  as  it 
usually  received  more  wind.  The  two-storied  house,  with 
verandas  on  all  sides,  was  connected  with  an  office  over 
which  were  two  bedrooms  and  one  of  these  I  occupied.  The 
house  presented  a  very  attractive  appearance,  due  to  the 
hanging  baskets  of  ferns  and  other  plants  with  which  Mr. 
and  Mrs.  Veitch  had  adorned  it.  In  front  were  a  few  euca- 
lyptus, cocoanut  and  orange  trees.  A  garden  had  been 
started  and  on  one  side  were  breadfruit  trees.  A  fallen  leaf 
from  one  of  these  last  was  twenty-nine  and  a  half  inches 
long.  It  was  deeply  divided  into  five  pointed  lobes  on  each 
side  of  the  midrib  and  glossy  green. 

Mr.  and  Mrs.  Veitch  were  English  and  had  lived  in  South 
Africa  before  coming  to  Costa  Rica.  Before  he  became 
Superintendent  here,  they  were  at  Chirripo  Farm  when 
the  floods  of  December,  1908,  came  down  the  Chirripo 
River  at  midnight  carrying  away  seven  houses  just  above 
theirs  and  the  iron  railroad  bridge  and  flowing  a  foot  deep 
across  the  office  in  their  first  floor.  Expecting  their  house 
to  go  next,  Mrs.  Veitch,  her  daughter  and  two  negro  women 
servants  were  put  into  a  dugout  at  2  A.  M.  in  pitchy  dark- 
ness amid  the  roaring  of  the  flood  and  the  boat  was  then 
dragged  by  a  rope,  while  Mr.  Veitch  waded  behind  guiding 
it,  to  the  foreman's  house  which  was  a  little  higher  up.  The 
next  day,  the  floods  having  subsided  a  little,  they  returned 
to  their  own  house,  but  other  freshets  came  and  before  the 
floods  were  over  they  left  their  house  seven  times  on  account 
of  threatening  danger.  The  house  here  at  Philadelphia 
South  was  situated  on  a  hill  of  reddish  gravelly  clay  (ap- 
parently without  pebbles),  and  seemed  entirely  free  from 
the  possibility  of  danger  from  floods. 

Back  of  the  house  were  many  pineapple  plants  for  the 
family's  use,  the  stable  yards  for  the  horses,  mules  and  cows, 
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a  pasture,  and  then  the  forest,  barely  a  quarter-mile  from 
the  house.  There  was  a  trail  into  it  whose  beginning  was 
marked  by  a  cluster  of  fine  trees  'called,  I  believe,  "pavon." 
At  some  distance  east  along  this  trail  was  a  clearing  with  a 
few  scattered  bananas  and  pineapple  plants.  Among  the 
dry  withered  banana  leaves  lying  on  the  ground  I  had  a 
glimpse  of  a  great  brown  cockroach,  seemingly  more  than 
three  inches  long,  but  although  I  searched  for  him,  turning 
over  the  leaves,  he  managed  to  escape.  I  did  secure,  how- 
ever, a  magnificent  metallic  green  wasp,  Ampulex  neotropica, 
an  inch  long,  its  wings  clouded  with  brown.  Under  a  lens 
the  surface  of  the  entire  body  is  finely  pitted,  while  on  head 
and  thorax  are  larger  pits  among  the  small  ones  and  many 
short  whitish  or  grayish  hairs.  The  head  is  prolonged  for- 
wards into  a  triangle  and  the  antennae  situated  on  the  pro- 
longation in  front  of  the  level  of  the  large  eyes.  The  large 
black  mandibles  are  attached  to  the  head,  one  below  each 
eye,  and  curved  outward  and  forward  in  such  a  way  as  to 
leave  an  open  space  between  each  mandible  and  the  re- 
mainder of  the  head,  instead  of  the  jaw  when  closed  lying  in 
contact  with  the  head,  as  is  the  usual  condition  in  insects. 
This  arrangement  of  the  mandibles  suggests  the  zygomatic 
arch  of  the  skull  of  higher  mammals,  while  it  must  give 
Ampulex  a  very  wide  gape.  The  maxillae  and  labium  are 
attached  to  the  head  at  a  level  in  front  of  the  attachment 
of  the  mandibles.  As  the  Ampulicidae  are  said  to  feed  on 
cockroaches  the  finding  of  this  individual  immediately  after 
seeing  the  large  roach  may  not  have  been  a  mere  coinci- 
dence. 

Then  I  passed  through  more  forest  and  finally  into  a 
creek,  walking  down  whose  stony  bed  brought  me  into  the 
bananas  of  the  farm  again.  Just  before  reaching  the  ba- 
nanas the  creek  ran  through  many  Heliconias,  some  of  which 
were  the  largest  I  saw,  each  leaf  and  leafstalk  being  about 
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twenty  feet  long  while  the  pendent  red  flower  cluster  was 
fully  ten  feet  long.  The  Heliconias  have  no  trunk,  all  the 
leaves  springing  from  the  surface  of  the  ground.  Else- 
where pasture  instead  of  bananas  bordered  the  same  piece  of 
forest,  and  in  a  higher  part  of  the  pasture  a  bank  of  the  red 
clay  was  exposed.  Many  large  dragonnies  were  flying  about 
here,  and  looking  more  closely  I  found  that  they  frequently 
alighted  on  the  grass  stems  at  the  edge  of  this  clay  bank, 
assuming  a  vertical  position  and  often  closing  the  wings. 
Even  so  I  caught  them  with  difficulty  and  found  them  to  be 
Pantala  hymenaa,  mentioned  in  Chapter  V. 

On  November  4  Mr.  Veitch  gave  me  a  "trolley"  to  take 
me  to  the  end  of  a  line  of  railroad  track  known  as  "Philadel- 
phia BLine."  A  "trolley"  is  a  two-seated  hand  car  manned 
by  two  men  on  the  front  seat,  the  passenger  sitting  on  the 
rear  seat.  In  such  luxury  I  reached  the  Cieniguita  River, 
which  on  arriving  near  Limon  becomes  the  Limon  River.  I 
crossed  it  on  a  narrow  footbridge  at  a  place  where,  with  the 
dry  conditions  that  had  prevailed  here  for  weeks  past,  the 
river  was  not  more  than  ten  to  fifteen  feet  wide.  The  oppo- 
site (left)  bank  in  Santa  Rosa  Farm  was  planted  in  bananas. 
The  banks  of  the  river  were  in  many  places  almost  perpen- 
dicular and  ten  to  fifteen  feet  high,  but  here  and  there  it  was 
possible  to  get  down  to  the  water's  surface.  All  the  banks 
were  fairly  well  covered  with  bushes  or  high  grass  and  there 
were  many  logs  and  fallen  branches.  Once  while  stalking 
some  insects  I  heard  a  loud  splash,  as  if  some  large  body  had 
fallen  into  the  water,  a  few  rods  farther  upstream.  Looking 
in  that  direction  I  saw  a  large  iguana  crawl  out  on  a  slanting 
log  and  rest  a  few  seconds  at  full  length  upon  it  so  that  I  had 
a  distinct  profile  view  showing  its  large  neckfold  and  its 
serrated  dorsal  edge.  The  reptile  was  fully  five  feet  long. 
Just  then  something  else  attracted  my  attention  for  an  in- 
stant and  when  I  looked  again  the  iguana  was  gone. 
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A  pair  of  the  handsome  dragonfly  Hetarina  tiiia  were  en- 
gaged in  laying  eggs,  the  male  holding  the  prothorax  of  the 
female  by  his  caudal  appendages  and  the  two  flying  along 
together.  They  alighted  on  a  bare  sloping  branch  which 
projected  some  eight  inches  above  the  water's  surface.  On 
the  downstream  side  of  this  they  backed  toward  the  water, 
the  female  becoming  completely  submerged,  but  the  male  on 
reaching  the  water  let  go  his  hold  of  the  female  and  remained 
in  the  air,  making  short  flights  from  time  to  time  but  re- 
turning to  the  top  of  the  stick.  The  female  meanwhile 
backed  farther  and  farther  down  and  was  much  of  the  time 
out  of  sight,  owing  to  the  muddiness  of  the  water.  Occa- 
sionally I  could  get  a  glint  of  light  reflected  from  the  white 
envelope  of  air  around  her  body  and  wings.  She  was  in- 
serting her  eggs  into  the  stick  and  remained  completely 
submerged  from  2.35  to  2.47  P.  M.,  then  climbed  to  the 
water's  surface — to  be  met  by  my  net  and  transferred  to 
my  collecting  box. 

The  male  of  Hetarina  titia  has  much  or  all  of  the  hind 
wings  dark  brown,  the  front  wings  bright  red  at  the  base, 
the  red  bordered  externally  with  dark  brown  but  leaving 
the  outer  half  of  the  wing  clear  except  at  the  extreme  tip. 
The  females  have  the  wings  yellowish  or,  when  older,  dark 
brown,  but  without  any  red  at  any  time.  The  body  of  this 
species  is  one  and  seven-eighths  inches  long  and  the  spread 
of  wings  two  and  one-quarter  inches.  Hetarina  titia  and  a 
companion  species  on  the  Cienguita  this  day,  Neoneura 
amelia,  had  not  been  recorded  as  occurring  in  Costa  Rica. 
Neoneura  amelia  is  a  much  smaller  insect,  less  than  one  and 
one-quarter  inches  in  body-length,  with  clear  wings  which 
spread  one  and  two-fifths  inches;  the  body  of  the  male  is 
black  and  orange-red,  of  the  female  black  and  greenish- 
yellow;  both  sexes  are  very  slender. 

As  usual  in  the  hotter  parts  of  Costa  Rica  there  were 
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many  termite  nests  and  tunnels  among  and  on  the  trees. 
Many  of  the  inhabited  nests  were  but  three  feet  or  so  above 
the  ground.  I  broke  a  piece  of  a  tunnel  and  of  a  nest;  in 
both  cases  the  damage  was  at  once  inspected  by  nasutes, 
ten  or  twelve  appearing  in  the  latter  case,  but  repair  did  not 
begin  in  either  case  as  long  as  I  cared  to  spend  in  watching. 

Under  a  very  tall  tree  by  the  river  bank  were  numerous 
hard  fruits  three  to  four  inches  long,  two  to  three  wide  and 
one  to  one  and  one-half  thick,  flattened  or  concave  on  one 
side,  convex  on  the  other,  with  low  ridges  radiating  from 
a  point  near  the  blunter  end  and  with  minute  pits  be- 
tween the  ridges.  The  following  day  Mr.  Sullivan  told  me  he 
thought  the  tree  producing  them  was  called  "cacheibo." 
The  fruits  were  subsequently  identified  by  Professor  Pit- 
tier  as  Prioria  copaifera,  the  Costa  Rican  "camibar."  He 
adds  that  from  it  is  extracted  the  resin  known  in  commerce 
under  the  name  of  copaiba  balsam,  which  has  various  ap- 
plications in  medicine  and  in  pharmacy. 

By  trolley  again  on  the  morning  of  the  fifth  I  went  to  the 
"Philadelphia  £  Line"  of  track,  lying  in  Holanda  Farm 
(the  Spanish  name  for  Holland,  referring  to  the  low  swampy 
character  of  much  of  the  land  within  it).  Here  by  arrange- 
ment of  Mr.  Veitch,  Mr.  Sullivan,  the  mandador,  met  me 
to  show  me  the  path  into  the  forest  lying  a  short  distance 
north  of  the"E  Line."  Mr.  Sullivan  was  formerly  employed 
in  the  Botanical  Gardens  in  Jamaica  and  had  some  acquaint- 
ance with  plants  in  consequence.  We  went  through  the 
bananas  and  then  into  the  forest  along  Agua  Buena  Creek, 
as  it  is  marked  on  the  Fruit  Company's  maps  of  these  farms; 
but  the  water  although  moderately  clear  did  not  look  to  be 
particularly  good  as  there  were  many  shreds  of  apparently 
organic  matter  in  it.  Its  bottom  is  a  bluish  clay.  The  place 
looked  promising  for  dragonflies  but  the  sky  was  dull — had 
the  sun  shone  brightly  I  think  I  should  have  secured  some 
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specimens.  In  the  hope  that  the  light  would  improve  we 
waited  an  hour  at  one  place,  but  in  vain.  While  there, 
humming-birds  came  to  look  at  us  and  to  bathe.  Three 
different  species  were  represented  at  one  time  or  another. 
One,  the  largest,  had  a  markedly  forked  tail  and  a  long 
curved  beak.  A  second,  the  smallest,  was  almost  entirely 
a  pale  reddish-brown.  The  handsomest  was  deep  metallic 
blue  with  a  patch  of  paler  greenish-blue  at  the  throat;  this 
was  the  "Costa  Rican  Wood  Nymph"  (Thalurania  colom- 
bica  venusta).  As  many  travelers  have  noted,  they  were 
quite  fearless,  approaching  to  within  a  few  feet  of  us.  The 
blue  one  bathed  repeatedly  before  us,  retiring  to  a  low 
branch  after  each  dip  to  shake  its  feathers. 

There  were  many  tracks  leading  down  to  this  creek  which 
Mr.  Sullivan  pointed  out  to  me  as  those  of  the  "mountain 
cow"  or  tapir.  A  large  log  which  had  fallen  across  the  creek 
about  eight  feet  above  the  water  was  a  resting  place  for  bats 
of  moderate  size,  half  a  dozen  being  disturbed  by  the  waving 
of  my  net  as  I  tried  to  flush  some  insects  that  might  be  lurk- 
ing in  the  neighboring  vegetation. 

As  the  morning  of  November  7  was  bright,  sunny  and  hot 
I  decided  to  try  Agua  Buena  Creek  again.  The  trolley 
was  not  available  and  a  horse  not  very  useful  so  I  set  out 
on  foot  across  the  banana  fields.  Parts  of  Philadelphia  North 
and  Holanda  Farms  through  which  I  passed  had  been 
abandoned  owing  to  the  poor  quality  of  the  fruit.  These 
parts  were  in  consequence  much  overgrown  and  progress 
over  them  was  rather  tiresome. 

Every  morning  during  my  week  in  this  region  I  frequently 
met  small  flocks  of  moderate-sized  dragonflies  along  the 
railroad  tracks,  these  flocks  separated  from  each  other  by 
intervals  of  a  hundred  yards  or  even  less.  The  insects  usually 
flew  at  such  a  height  above  the  ground  as  to  be  beyond  the 
reach  of  my  net,  say  fifteen  to  twenty  feet.-    But  this  morn- 
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ing  I  fell  in  with  a  Sock  of  about  twenty-five  individuals 
flying  lower  than  usual  and  by  standing  still  in  the  hot  son 
and  waiting  until  one  was  very  close  to  me  I  succeeded  in 
capturing  enough  specimens  to  show  that  the  flock  was  com- 
prised of  four  species — the  very  widespread  Pantala  flavescens 
and  P.  hymrnaa  and  the  less  widely  found  Tramea  copkysa 
and  Macrothemis  kemicklora.  These  differently-colored  and 
-marked  species  flew  around  and  among  each  other,  some- 
times seeming  to  drift  in  one  direction,  sometimes  in  another, 
chiefly  employed  in  catching  small  insects  in  the  air.  They 
rarely  alighted  and  apparently  sustained  themselves  with 
little  muscular  effort  except  when  the  wind  blew.  In  Chap- 
ter V  we  have  already  given  brief  descriptions  of  the  species 
of  Pantala.  The  genus  Tramea  is  closely  allied  and  likewise 
has  the  hind  wings  very  broad  at  the  base.  Those  interested 
in  identifying  them  may  recognize  Pantala  by  the  third  and 
fourth  segments  of  the  abdomen  (counting  always  from  its 
anterior  end)  having  each  three  cross-ridges  which  almost 
entirely  surround  the  body,  while  the  same  segments  in 
Tramea  have  only  two  cross-ridges  each.  Moreover,  in 
Pantala  in  the  apical  third  of  the  wings,  are  two  parallel 
and  closely  adjacent  veins  (Mj  and  Rs)  which  are  strongly 
waved  with  two  convexities  directed  forward;  these  same 
two  veins  in  Tramea  are  almost  straight  and  only  as  they 
approach  the  hind  margin  of  the  wing  are  they  curved  toward 
it.  Tramea  copkysa  has  a  brown  band,  about  an  eighth  of 
an  inch  wide,  on  the  base  of  each  hind  wing  reaching  from 
the  fifth  vein  (counting  that  on  the  front  margin  as  the 
first  vein)  to  the  hind  margin;  this  insect  is  of  very  nearly 
the  same  size  as  the  two  Pantalas.  The  peculiarity  of 
'  Macrothemis  is  that  the  tooth,  which  is  present  on  the  under 
side  of  each  of  the  two  claws  with  which  each  leg  of  a  dragon- 
fly is  tipped,  is  here  so  large  as  to  equal  or  exceed  in  length 
and  thickness  the  point  of  the  claw  itself.    The  claw  conse- 
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cjuently  appears  divided  into  two  nearly  equal  branches. 
Afacrothemis  hemieklora  has  a  wing-spread  of  two  and  one- 
quarter  to  two  and  one-half  inches,  the  wings  being  usually 
tinged  more  or  less  with  yellowish;  the  females  often,  but 
not  always,  have  the  apical  two-fifths  of  the  front  wings 
browner  than  the  remainder  of  the  wings. 

Going  eastwardly  along  E  Line  I  came  to  Agua  Buena 
Creek  where  it  was  unshaded  except  for  bananas,  and  under 
the  little  railroad  bridge  I  saw  a  curious  sight.  A  log  a  few 
inches  in  diameter  lay  partly  in,  partly  out,  of  water  but 
spanning  the  creek  from  bank  to  bank.  From  the  soil  at 
one  bank  ran  a  small  covered  tunnel,  made  of  little  fragments 
of  wood,  on  to  the  upper,  dry  surface  of  the  log.  Farther 
on  this  tunnel  was  entirely  open  and  still  farther  there  was 
no  tunnel  at  all.  The  uncovered  portion  and  on  to  the  bank 
where  no  tunnel  existed  was  arched  over  with  a  mass  of 
worker  ants  forming  living  roof  and  walls  for  the  tunnel. 
Their  antennae  were  waving  to  and  fro,  giving  the  mass  a 
most  dizzy  appearance.  With  the  workers  were  also  some 
soldiers.  Within  these  living  walls  could  be  seen  two  files 
of  smaller  workers  running  with  great  speed  in  opposite 
directions,  one  file  empty-"handed"  (empty-jawed  would 
be  more  accurate),  the  other  file  bearing  pupae  and  larvae. 
I  broke  a  portion  of  the  tunnel  where  its  roof  and  walls  were 
formed  entirely  of  wood  fragments.  Almost  immediately 
a  number  of  the  larger  workers  appeared  and  stationed 
themselves  along  the  edges  of  the  broken  portion,  with  their 
jaws  wide  open  and  their  abdomens  bent  outward  so  as  to 
present  both  weapons — jaws  and  stings — to  a  possible  foe 
and  so  protect  the  files  of  workers  which  were  running  so 
swiftly  through  the  tunnel.  The  appearance  of  these  guards 
along  the  broken  edges,  with  jaws  and  stings  turned  out- 
ward, was  quite  laughable,  but  a  blade  of  grass  touching 
them  was  savagely  attacked.    On  both  sides  of  the  creek 
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the  ants  entered  the  soil  and  without  much  time  and  digging 
it  was  impossible  to  ascertain  whether  a  raid  by  one  ant 
community  on  another  was  in  progress  or  not.  These 
proved  to  be  Eciton  pradator,  a  well-known  "army"  or 
"foraging"  ant. 

As  I  left  the  track  and  went  on  through  the  bananas  to- 
wards the  woodland,  a  number  of  Syntomid  moths  (Dinia 
eagrus)  with  clear  wings  and  dark  brown  body  fringed  with 
bright  red  each  side  of  the  abdomen,  were  flying  through 
the  underbrush  in  a  manner  suggestive  of  wasps. 

A  number  of  nuts  and  seeds  were  floating  in  the  woodland 
stretch  of  Agua  Buena  Creek.  In  these  the  dragonfly  Neo- 
neura  amelia  was  laying  eggs,  the  male  and  female  flying 
together,  the  former  holding  the  latter's  prothoraz  by  the 
appendages  at  the  tip  of  his  abdomen.  On  alighting  on  the 
nut,  the  rather  dull-colored  female  bent  her  abdomen  to 
insert  the  eggs  into  the  nut's  substance  and  owing  to  her 
colors  did  not  at  once  attract  the  observer,  but  the  male, 
standing  rigidly  upright  with  no  support  other  than  that 
given  by  his  grasp  of  the  female,  was  conspicuous  from  his 
red  head,  thorax  and  first  few  abdominal  segments.  At 
one  time  six  to  eight  pairs  of  this  species  were  ovipositing 
side  by  side. 

A  chrysopid  or  hemerobiid  larva  came  from  somewhere 
on  to  my  net.  He  bore  a  silken  case  attached  to  which  were 
remains  of  various  insects  whose  juices  he  had  sucked  to 
his  own  bodily  advantage.  The  case  serves  as  a  protective 
covering,  presumably,  but  one  might  imagine  that  the  at- 
tached insect  remains  might  be  a  disadvantage  to  the  chry- 
sopid, for,  as  the  latter  moved  about,  an  insectivorous  enemy 
might  mistake  the  movements  of  the  case  as  due  to  the 
attached  insects  and,  snapping  at  them,  kill  the  chrysopid 
within. 

There  were  more  insects  visible  this  day  than  on  my  pre- 


i  by  Google 


THE  BANANA  RIVER  COUNTRY  309 

vious  visit,  at  least  as  long  as  the  sun  shone,  and  had  the 
day  remained  bright  later  than  1  P.  M.  I  should  have  found 
still  others. 

Lizards  and  members  of  the  salamander  and  frog  groups 
were  extremely  abundant  almost  everywhere  in  the  Banana 
River  Region  at  this  time.  I  made  no  attempt  to  gather 
any  lizards — which  were  very  speedy  for  one  thing! — and  I 
neglected  the  salamanders,  but  some  of  the  frogs  attracted 
my  attention,  as  they  must  everyone's  who  sees  them,  on 
account  of  their  bright  colors.  The  most  abundant  {Den- 
drobates  typographus)  was  bright,  naming  red  with  some 
irregular  black  marks  on  the  under  surface,  and  three-quar- 
ters to  an  inch  in  length.  Less  abundant  but  not  rare  was 
a  pale  greenish-blue  frog  {D.  tinctorius)  with  black  stripes 
and  spots  over  the  whole  body  including  the  legs;  the  body 
was  one  and  three-quarters  to  two  inches  long.  Few  ani- 
mals exceed  this  frog  in  color  variations.  Dr.  Gadow  {Cam- 
bridge Natural  History,  vol.  viii,  pp.  272-273  and  fig.  53) 
gives  examples  of  their  very  great  range  and  mentions  that 
the  animal's  specific  name  is  due  to  the  secretion  from  its 
skin  being  used  to  dye  the  green  Amazon-parrots,  the  sub- 
sequently appearing  young  feathers  being  yellow  instead  of 
green.  The  secretion  is  also  said  to  be  used  as  an  arrow 
poison  by  Colombian  Indians.  Individuals  of  D.  tinctorius 
may  very  closely  resemble  in  color  those  of  another  Costa 
Rican  frog,  Atelopus  varius.  Externally  the  former  may  be 
distinguished  by  the  tips  of  the  fingers  and  toes  having  bifid 
pads,  the  toes  not  webbed  and  the  head  in  dorsal  or  ventral 
view  less  pointed  at  the  muzzle.  A.  varius  has  the  same 
tips  undivided  and  the  toes  webbed,  but  also  shows  many 
color  variations.  Gunther  has  given  some  colored  figures 
of  these  in  the  Biologia  Centrali-Americana  and  says:  "The 
ground-colour  is  black,  the  ornamental  colours  pink,  yel- 
low and  green.    The  latter  are  distributed  in  various  pat- 
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terns,  in  the  form  of  spots,  or  longitudinal  bands,  irregu- 
larly and  more  rarely  symmetrically.  The  upper  or  lower 
parts  may  be  black,  almost  uniform,  or  pink  with  scarcely 
a  trace  of  black.  In  some  of  the  most  aberrant  colour-va- 
riations the  ground-colour  is  grayish,  and  the  yellow  bands 
are  edged  with  black;  in  others  the  colours  assume  a  retic- 
ulated pattern;  and,  finally,  specimens  occur  of  a  brownish- 
olive,  mottled  and  dotted  with  darker,  the  abdomen  in 
these  being  yellow  with  some  irregular  black  linear  figures." 
A  third  species,  of  about  the  size  of  the  red  one,  was  black 
with  a  narrow  yellow  stripe  along  each  edge  of  the  back;  it 
may  have  been  Hylodts  rkodopis.  All  three  species  oc- 
curred both  in  forest  and  in  banana  land.  After  handling 
them  I  could  not  detect  any  disagreeable  odor  on  my  fingers. 
I  killed  a  couple  of  the  red  frogs  and  one  of  the  blue  and 
black  kind  in  the  cyanide  bottle  and  put  them  into  separate 
bottles  of  alcohol,  but  the  red  ones  lost  their  red  after  two 
days;  the  blue  and  black  species  retained  the  colors  much 
better. 

On  November  8  the  trolley  took  me  to  Bearesem  East 
Farmhouse,  on  the  left  bank  of  the  Banana  River.  Mr. 
Veitch  gave  me  the  etymology  of  the  scriptural-sounding 
name  "Bearesem"  as  follows:  before  the  farms  were  laid 
out  there  existed  hereabouts  a  Banana  River  Saw  Mill,  usu- 
ally referred  to  as  B.  R.  S.  M.  When  the  time  came  to 
name  two  of  these  farms  some  one  devised  their  present 
names  by  spelling  out  these  initials  Be-ar-es-em,  now  pro- 
nounced "Beresem."  In  advance  of  my  arrival  at  Beare- 
sem East  Farmhouse,  Mr.  Veitch  had  arranged  by  tele- 
phone for  my  use  of  a  rowboat  belonging  to  Mr.  Brandon, 
mandador  of  the  farm.  He  in  his  turn  procured  two  ne- 
groes to  do  the  rowing  and  also  asked  permission  to  accom- 
pany me  for  part  of  the  way. 

The  Banana  River  from  Bearesem  East  Farmhouse  to  its 
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mouth  is  two  to  three  hundred  feet  wide,  with  banks  fifteen 
to  twenty  feet  high;  these  were  covered  in  many  places  with 
wild  cane,  elsewhere  bordered  by  banana-plantations  and 
on  the  right  bank  near  the  mouth  by  forest  to  a  slight  ex- 
tent. The  current  was  not  swift  here  for  the  fall  was  but 
slight,  and  within  the  banks  mentioned  and  at  a  lower  level 
were  frequent  stony  or  sandy  beaches,  enclosing  so-called 
lagunas  or  almost  landlocked  arms  of  the  river. 

We  went  downstream  slowly,  as  near  as  possible  to  the 
vegetation  of  a  bank  so  that  I  might  see  and  gather  any 
dragonflies  to  be  found  there.  Once  a  ripple  was  pointed 
out  as  a  place  where  the  negroes  had  seen  an  "alligator" 
sink.  We  landed  on  several  of  the  little  beaches  and  these, 
or  rather  their  lagunas,  furnished  better  collecting-grounds 
than  the  river  itself.  As  we  neared  the  mouth  of  the  river 
a  tall  tree  on  the  right  bank  came  into  view;  it  was  leafless 
but  at  its  crown  were  many  of  the  hanging  nests  of  the  oro- 
peodolas.  I  counted  seventy  and  had  then  to  stop  count- 
ing owing  to  the  changing  position  of  the  boat,  but  I  think  I 
had  counted  only  half.  Herons,  white,  gray  or  black,  were 
disturbed  by  our  approach  and  flew  down  ahead  of  us  or 
turned  and,  passing  over  us,  went  upstream  to  be  again 
aroused  on  our  return.  These  herons  were  not  numerous, 
however.  Sandpipers,  looking  like  those  at  home,  ran  along 
beach-edges  or  skimmed  the  water's  surface. 

The  river  emptied  into  the  Caribbean  by  a  rather  narrow 
passage.  I  landed  on  the  sandy  strip  which  separated  the 
sea  from  the  river  before  the  latter  narrowed.  The  surf 
was  fine  and  heavy.  Many  black  vultures  were  standing 
on  the  sand,  waiting  for  river  or  sea  to  bring  carrion.  Four 
pelicans  were  swimming  inside  the  breakers,  looking  like 
great  swans,  or  flying  over  the  water  for  short  distances.  A 
flock  of  fifty  or  more  dragonflies  {Pantala  flawscens,  Tramea 
cophyja,  Miathyria  marcella)  was  drifting  over  the  sand 
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Btrip  near  the  river,  fairly  low  but  rising  in  the  air  when 
tried  to  catch  them  in  my  net.     (Miatkyria  is  another  rei. 
tive  of  Tramca  and  has  two  cross-ridges  on  the  third  abdorr 
inal  segment  but  only  one  cross-ridge  on  the  fourth  segment 
Miathyria  mareella  is  one  and  one-half  inches  long  and  its 
wing-spread  two  and  one-half  inches;  the  hind  wings  have 
a  brown  band  at  the  base  which  usually  does  not  reach  t 
the  hind  margin.     Like  Tramea  cophysa  it  is  a  widespread 
species  in  the  American  tropics.) 

Close  to  the  mouth  of  the  river  an  arm — the  Westfalir 
Laguna — branched  to  the  left  (north).  Up  this  I  nc 
directed  the  boat,  Mr.  Brandon  having  been  obliged 
leave  us  long  before;  the  banks  were  lined  with  water~h_,  „• 
cinths  (Eichhornid)  which  soon  became  so  numerous  that 
the  water's  surface  was  completely  covered.  We  forced 
our  way  through  them  as  far  as  the  railroad  bridge,  beyond 
which  we  could  not  go  as  a  staging  for  repairs  had  been  con- 
structed beneath  the  bridge.  We  went  back  to  the  river, 
stopping  a  few  moments  at  the  landing-stage  of  West- 
falia  Farmhouse  which  latter  lies  on  the  beach  between  the 
sea  and  the  laguna  a  few  hundred  feet  north  of  the  mouth  of 
the  river. 

Just  above  the  opening  of  the  Westfalia  Laguna  into  the 
river,  and  on  the  same  bank,  was  another,  opening  at  both 
ends  into  the  river  so  as  to  form  a  side  channel.  We  went 
through  this  also.  At  some  spots  in  it  were  millions  of 
small,  almost  totally  transparent  fish.  At  times,  a  whole 
swarm  of  these  fish  leaped  simultaneously  out  of  the  water 
into  the  air,  giving  the  appearance  of  a  wave.  There  were 
many  transparent  prawns,  about  an  inch  in  length,  here  also. 
Among  the  water-hyacinths  of  the  Westfalia  Laguna,  and  to 
a  less  extent  along  this  second  laguna,  we  took  a  number  of 
Enallagma  cultellatum,  a  yellow,  black  and  blue  dragonfly  of 
small  size,  new  to  Costa  Rica.     Between  this  second  laguna 
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T  jr  Bearesem  East  Farmhouse,  on  our  return,  we  picked 
-j&h  the  stems  of  plants  along  the  water's  edge,  fifteen  or 
-renty  shed  skins  of  a  Gomphine  dragonfly  {Gompkoides) 
l±a,  species  which  I  never  saw  in  the  winged  condition  any- 
diere  in  the  Banana  River  region.  An  almost  parallel  ex- 
ermence  we  had  along  Crum  Creek,  in  Pennsylvania,  in 
_  oly  and  August,  1908,  with  another  Gomphine  and  similar 
observations  have  been  made  in  other  parts  of  the  world. 

On  November  9  Mr.  Veitch  gave  me  a  horse  and  tele- 
y  faoned  to  Senor  Vivo,  mandador  of  Bearesem  West  Farm,  to 
■wet  me  at  Beverly  Commissary.  The  only  road  was  the 
■  ■'  aad  and  the  horses  here  were  accustomed  to  walk  the 
Xt-A-tor,  where  there  was  a  smooth  path  at  the  side  of  the 
roadbed,  to  travel  on  that.  In  either  case  the  pace  can 
rarely  be  faster  than  a  walk,  so  at  a  walk  I  rode  to  Beverly 
Commissary  where  Bearesem  West  Main  Line  and  Phila- 
delphia A  Line  met.  Beside  Beverly  Commissary  stood  a 
schoolhouse,  chiefly,  perhaps  wholly,  for  the  negro  chil- 
dren, and  another  edifice  bearing  the  sign  "Philadelphia 
Church."  These  buildings  had  red  tile  roofs  which  formed 
a  strong  contrast  to  the  surrounding  green  of  the  bananas  as 
seen  from  the  verandas  of  the  Superintendent's  house  at 
Philadelphia  South. 

At  Beverly  Commissary  Senor  Vivo  was  waiting  for  me  on 
horseback.  He  had  agreed  to  take  me  to  a  creek  crossed  by 
"Spur  3,"  to  certain  points  on  the  upper  Banana  River, 
and  to  a  potrero  in  (I  think)  Section  38  of  Bearesem  West 
Farm.  So  we  rode  first  through  the  bananas  from  Beare- 
sem West  Main  Line  to  Spur  3  and  along  the  latter  track  to 
a  creek  formerly  crossed  by  a  bridge  which  was  carried 
away  in  the  great  floods  of  the  preceding  December.  The 
creek  was  broken  up  into  pools  here  and  there  and  dragon- 
flies  were  fairly  abundant  but  so  alert  and  wary  that  I  could 
not  catch  one. 
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Then  we  returned  to  Bearesem  West  Main  Line  and  rode 
along  it  past  the  farmhouse  to  the  left  bank  of  the  Banana 
River,  up  that  bank,  under  the  railroad  bridge,  through  an 
independent  banana  farm  belonging  to  one  Schutt  and  so  to 
a  reservoir  collecting  water  for  Limon.  Under  the  bridge 
and  along  the  river  bank  our  way  was  on  a  narrow  and 
muddy  path  over  or  alongside  the  two  large  iron  pipes 
carrying  the  water  from  the  reservoir  to  Limon.  At  the 
reservoir  Seiior  Vivo  said  it  was  impossible  to  ride  further 
as  the  path  going  upstream  was  still  narrower  than  before; 
after  giving  me  directions  for  proceeding  on  foot  he  returned 
to  his  house  for  breakfast,  while  I,  leaving  my  horse  in 
charge  of  a  man  at  the  reservoir,  walked  up  the  river  bank 
intending  to  rejoin  Seiior  Vivo  at  his  house  later  so  that  we 
could  go  to  the  potrero  together. 

From  the  reservoir,  which  was  quite  near  the  winding 
Banana  River,  two  pipes  ran  up  the  bank  to  a  small  creek 
supplying  water  to  a  higher  reservoir.  The  path  followed 
those  pipes.  The  forest  came  down  to  the  upper  reservoir 
and  I  turned  into  it  as  there  was  little  to  be  found  at  the 
reservoir  or  the  creek.  However,  when  I  first  arrived  at  the 
upper  reservoir,  there  were  on  the  cement  walls  a  great 
many  of  what  I  supposed  to  be  flies,  but  on  catching  and 
examining  a  number  they  proved  to  be  small  crickets,  a 
species  of  Rhipipteryx  allied  to  pulicaria.  The  body,  in  the 
dried  specimens,  is  not  quite  4  millimeters  long,  of  a  dull 
pale  brown  or  a  dull  olive  above,  with  blackish  marks  on  the 
head  (other  than  the  eyes)  and  on  the  prothorax.  The 
under  surface  and  the  legs  are  largely  blue-black,  especially 
the  relatively  huge  femora  of  the  third  pair.  As  in  other 
species  of  Rhipipteryx,  described  on  page  202,  the  wings 
when  at  rest  project  a  short  distance  beyond  the  tip  of  the 
abdomen. 

In  the  forest  I  found  a  number  of  dragonflies  which  I 
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had  not  seen  since  my  visit  to  Guapiles  and  Guacimo  in  June. 
Some  of  these  took  a  long  time  to  capture,  such  as  species 
of  Gynacantha  found  only  in  the  dark  forest  of  the  warmer 
parts  of  the  country  so  far  as  my  experience  goes.  I  noticed 
an  individual  in  a  certain  round,  slightly  depressed  area 
containing  no  growing  plants  but  with  leaves  and  sticks 
on  the  still  damp  ground — all  of  which  made  me  suspect  that 
in  wet  weather  this  was  a  little  pool.  It  was  surrounded 
by  a  circle  of  small  palms  two  to  four  feet  high  and  the 
whole  place  was  deeply  shaded  by  tail  trees.  When  I  first 
found  this  spot  and  saw  the  insect,  the  dragonfly  disappeared 
and  I  went  elsewhere,  after  mentally  noting  the  place  for  a 
visit  on  my  return.  A  few  hours  later  I  came  again  and  saw 
two  species  of  Gynacantha  there.  They  were  large  dragon- 
flies  of  strong  flight  but  one  of  their  peculiarities  was  that 
they  usually  alighted  close  to  the  ground  and  almost  invari- 
ably selected  the  undersides  of  the  midribs  of  the  arched  palm 
leaves.  In  such  positions  it  was  often  impossible  to  use  a 
net  and  then  I  tried  to  slip  up  to  them,  so  slowly  and  quietly 
that  they  would  not  be  disturbed,  and  catch  them  in  my 
fingers.  I  succeeded  with  Gynacantha  trifida  but  not  with 
the  larger  G.  gracilis,  although  once  as  the  latter  flew  off  it 
rubbed  against  my  dangerous  fingertips.  It  was  gracilis 
I  especially  wanted  and  it  was  essential  not  to  frighten  it, 
for  I  knew  that  if  that  happened  it  would  fly  far  away  and 
I  would  never  see  it  again.  So  I  followed  it  as  it  flew  from 
one  side  to  the  other  of  the  circle  of  little  palms  as  I  dis- 
turbed but  did  not  alarm  it.  At  times  when  my  fingers 
approached  very  near,  its  wings  began  to  flutter  slightly; 
if  I  drew  off,  the  fluttering  ceased,  if  I  came  nearer  the 
fluttering  became  flight  and  I  must  stalk  the  prey  again. 
It  took  fully  an  hour  of  these  tactics  before  I  finally  got  into 
such  a  position  that  I  felt  justified  in  making  a  sweep  of  the 
net  that  would  mean  capture  or  complete  loss — but  capture 
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it  was.  During  this  hour  of  stalking  one  gracilis,  however, 
I  caught  two  irifida  in  the  same  spot. 

Gynaeantka  gracilis  is  similiar  to  G.  membranalis  mentioned 
in  the  preceding  chapter  but  a  little  larger  (three  and  one- 
half  inches  long,  wing-spread  four  and  three-quarters  inches). 
The  reddish-brown  spot  at  the  base  of  the  hind  wings  is 
much  smaller,  being  adjacent  to  the  front  margin  only  in- 
stead of  extending  halfway  across  the  wing,  as  it  does  in 
membranalis.  Its  eyes,  in  life,  were  blue  above  ranging 
through  green  and  yellow  to  reddish-brown  below,  instead 
of  the  metallic  green  of  its  congener.  Previously,  gracilis 
had  not  been  reported  north  of  Surinam.  Gynaeantka  trifida 
is  a  smaller  species  (two  and  three-eighths  inches  long, 
wing-spread  three  and  one-quarter  inches)  with  uncotored 
wings,  its  eyes  brilliant  green,  darker  above. 

The  Gynacanthas  have  the  absolutely  largest  eyes  of  all 
dragonflies,  possibly  of  all  insects.  They  fly  in  such  dark 
places  as  these  virgin  forests  or,  if  in  the  open,  at  dusk  and 
they  have  occasionally  been  known  to  fly  to  artificial  lights 
at  night.  At  Poyntelle,  Pennsylvania,  in  June,  1904,  I 
found  two  species  of  CorduUgaster  along  the  same  brook; 
one  species  with  smaller  eyes  (C.  diastatops)  was  found  only 
where  the  brook  flowed  through  open  pasture;  the  other 
(C.  maculatus)  with  larger  eyes,  occurred  only  in  the 
forest  courses  of  the  brook  where  there  was  much  less 
light.  All  these  observations  suggest  an  inverse  correla- 
tion of  size  of  eyes  and  quantity  of  light  in  which  they  are 
used,  at  least  in  the  case  of  swift-flying  species.  But  there 
are  other  species  occurring  in  equally  dark  places  in  these 
Banana  River  forests  with  eyes  no  larger  than  those  of 
their  light-dwelling  brethren.  Such  are  Protoneura  re- 
missa  and  Philogenia  carrillica,  which  I  caught  this  day 
in  the  forest  with  the  Gynacanthas.  These  two  species, 
however,    seem    to    travel    only    short    distances — a    few 
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yards — and    to  float  through  the   air  instead  of  moving 
rapidly. 

The  Protontura  and  the  Phihgenia  are  much  smaller 
insects,  being  one  and  one-half  and  two  and  one-quarter 
inches  long  respectively,  of  slighter  build  and  with  narrower, 
feebler  wings.  Their  right  and  left  eyes  are  separated  from 
each  other  on  the  upper  surface  of  the  head  by  a  distance 
equal  to,  or  greater  than,  the  width  of  either  eye.  The 
right  and  left  eyes  of  the  Gynacanthas  meet,  for  a  relatively 
long  distance  on  the  top  of  the  head,  so  that  they  cover  a 
larger  part  of  the  surface  of  the  head  than  is  the  case  in  the 
two  smaller  species.  The  heights  (in  millimeters)  of  the 
eyes  of  these  four  dragonflies  are:  Protontura  remissa  1.11, 
Pkilogenia  carrillica  2.88,  Gynacantka  trifida  5.76,  G.  gracilis 
7.44.  It  is  well  known  that  the  surfaces  of  the  eyes  of  in- 
sects are  made  up  of  a  number  of  facets,  or  lenses,  usually 
hexagonal  in  shape,  fitting  against  each  other.  The  diam- 
eters of  these  facets  are  usually  greater  on  the  upper  surface 
of  a  dragonfly's  eye  than  on  the  lower  surface  of  the  same 
eye,  and  the  size  is  different  in  different  species,  Protontura 
having  the  lenses  smaller  than  in  any  of  the  other  three. 
The  distinctness  of  vision  of  an  insect's  eye  is  proportional 
to  the  number  of  these  surface  lenses  whose  inner  nerve 
fibers  are  stimulated  by  light.  Other  things  being  equal, 
therefore,  the  greater  the  number  of  facets  the  better  the 
eye  for  distinctness.  The  smaller  the  diameter  of  the  lenses, 
of  course,  the  greater  is  the  number  in  a  given  area.  In 
spite  of  the  smaller  diameter  of  Protoneura's  lenses,  a  rough 
calculation  shows  that  its  eyes  contain  only  one-half,  or  less 
than  one-half,  of  the  number  of  facets  of  the  eyes  of  Gyna- 
cantka trifida,  and  between  three-sevenths  to  one-third  as 
many  facets  as  the  eyes  of  G.  gracilis.  On  the  other  hand, 
the  intensity  of  the  light  stimulation  which  the  inner  nerve 
fibers  (corresponding  to  each  facet)  receive  increases  with 
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the  diameter  of  the  facet;  the  larger  facets  of  Gynacantka 
gracilis  must  give  it  an  advantage  in  this  respect  over  its 
three  associates.  While  these  eyes  are  not  portions  of 
spheres  but  of  much  more  complicated  shapes,  we  may, 
for  ease  of  comparison,  say  that  the  eyes  of  Protoneura  and 
of  Pkilogenia  correspond  to  much  larger  segments  of  a  sphere 
than  is  the  case  in  Gynacantka  where  the  eyes  are  much 
flatter  on  the  upper  surface  especially.  Taking  the  greater 
absolute  size  of  the  last  into  account,  it  results  that  the 
radius  of  curvature  of  the  eye  surface  of  Gynacantka  is 
greater,  and  this  in  turn  means  that  the  divergence  of  the  axes 
passing  through  the  centers  of  the  facets  is  less  than  in  the 
two  smaller  insects.  The  greater  this  divergence  the  less 
distinct  the  vision.  These  considerations  tend  to  show 
that  the  eyes  of  the  Gynacanthas  are  more  efficient  organs 
than  those  of  Protoneura  and  of  Pkilogenia.  But  since  other 
dragonflies  {Anax,  Aiskna)  with  eyes  almost  as  large,  both 
absolutely  and  relatively,  as  those  of  Gynacantka,  are  found 
in  well-lighted  places,  and  as  Protoneura  and  Pkilogenia 
live  chiefly  in  the  shade,  we  cannot  suppose  that  the  large 
eyes  of  Gynacantka  are  a  result  of  shadow-haunting  habits. 
Rather  must  we  look  on  their  large  eyes  as  giving  them  an 
advantage  over  insects  with  less  efficient  visual  organs  when 
they  took  to  living  in  darkness. 

These  reflections  on  the  eyes  of  shade-dwelling  dragon- 
flies  suggest  a  question  as  to  the  condition  of  the  eyes  of 
the  shade-dwelling  butterflies  which  have  been  mentioned 
in  various  preceding  chapters.  A  comparison  of  dried  speci- 
mens furnishes  the  following  results.  CalliUtra  menander 
of  Turrialba  and  Peralta,  observed  only  in  dark  woods, 
has  eyes  not  as  large  as  those  of  Callidryas  argante  and 
Pieris  ilaire,  creatures  of  about  the  same  total  size,  bask- 
ing in  the  brightest  sunshine  of  Guacimo.  The  eyes  of 
the  Ithomiine  butterflies,  which  we  took  in  the  shade  in  va- 
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rious  places,  are  not  absolutely  or  relatively  large.  The 
largest  eyes  of  all  our  Costa  Rican  Lepidoptera  are  those 
of  some  Sphinges  and  of  the  great  Noctuid  Thysania  agrip- 
pina,  but  even  they  are  not  nearly  as  large  as  those  of  Gyna- 
cantha  gracilis,  in  spite  of  the  heavier  bodies  and  greater 
wing-spread  of  these  moths. 

Searching  for  these  various  forest  species  kept  me  until 
three  o'clock,  when  I  retraced  my  steps  to  the  lower  reser- 
voir, mounted  and  rode  back  to  Bearesem  West  Farmhouse 
and  there  told  Senor  Vivo  that  I  thought  it  too  late  to  go 
to  the  potrero;  then  I  returned  along  the  tracks  to  Mr. 
Veitch's.  There  were  many  hawks  of  several  species  in  this 
region  at  the  time  of  my  visit  and  to-day,  as  on  other  days, 
they  often  sat  upon  the  tops  of  the  telephone  wire  poles 
which  were  usually  rails  set  up  in  the  ground.  I  never  saw 
these  hawks  pay  any  attention  to  the  flocks  of  dragonflies 
which  were  so  common  along  the  tracks,  although  these 
insects  have  often  been  found  in  hawks'  stomachs  in  Europe 
and  in  the  United  States. 

In  the  evening  Oscar,  Mr.  Veitch's  colored  house  boy, 
killed  a  "zorro"  that  was  troubling  the  chickens  and  as  I 
did  not  know  what  a  zorro  was,  it  was  brought  for  me  to 
look  at.  It  proved  to  be  an  opossum  and  at  Mr.  Veitch's 
suggestion  Oscar  cleaned  the  skull  for  me.  It  agrees  with  the 
description  of  that  of  Richmond's  opossum  (Didelpkis  rick- 
mondi)  originally  described  from  Greytown,  Nicaragua,  and 
from  San  Jose,  Costa  Rica.  On  another  evening  (Novem- 
ber 7)  a  scorpion  {Centrums  bicolor)  three  inches  long,  ap- 
peared in  the  office  and  was  killed. 

On  November  10  two  "boys"  took  me  on  a  trolley  past 
Bearesem  West  and  Beverly  Farms  to  the  Bananito  River. 
The  last  part  of  the  track  lay  in  Bananito  Farm,  belonging 
not  to  the  Fruit  Company  but  to  Mr.  Minor  Keith.  The 
trolley  boys  had  orders  to  wait  for  me  at  the  Bananito  until 
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I  was  ready  to  return.  On  arriving  there  I  walked  upstream 
along  the  same  (left)  bank,  first  through  bananas  and  cacio 
trees  and  then  along  the  stony  beaches  which  lay  a  few  inches 
to  five  feet  above  the  water.  The  general  character  of  the 
river  was  much  like  that  of  the  Banana  River  but  the  wato 
was  shallower  and  clearer,  this  day  at  least. 

On  the  beaches  were  many  caiman  tracks,  some  foot- 
prints being  five  to  six  inches  across.  The  only  caiman  I 
saw  was  about  four  feet  in  length;  it  was  lying  in  mud  at 
the  water's  edge,  only  its  head  exposed  to  the  air.  It  slid 
into  the  water  as  I  approached  but  only  went  a  short  dis- 
tance, for  a  few  minutes  later  I  was  on  a  higher  bank  and  saw 
it  distinctly  in  the  shallow  water.  I  threw  a  stick  at  it, 
whereupon  it  turned  around  very  violently,  raising  a  great 
cloud  of  mud,  and  disappeared.  Subsequently  I  saw  one  of 
about  the  same  size  in  the  shallow  water  at  the  opposite 
side  of  the  river,  but  it  may  not  have  been  the  same  one. 

There  were  many  fish  of  all  sizes  in  the  Bananito,  as  there 
had  been  in  the  Banana  River  when  I  was  there,  also  many 
shrimps  (Palamon  jamaicensis).  The  small  fishes  from 
the  Bananito  proved  to  be  Gambusia  (Priapicktkys)  anna- 
tens. 

Here  and  there  along  the  river  was  growing  an  acacia  iden- 
tified by  Professor  Pittier  as  Acacia  campeackiana  J  =  cochU- 
acantka)  five  feet  or  so  in  height.  It  resembled  the  butt's 
horn  thorn  described  in  Chapters  XVII  and  XVIII,  but  had 
a  less  woody  stem  or  trunk  and  paired  thorns  not  curved  nor 
inclined  toward  each  but  nearly  at  right  angles  to  the  stem 
bearing  them.  There  were  no  little  fruit-like  bodies  at  the 
tips  of  the  young  leaflets,  but  along  the  mid-rib  of  each  leaf 
was  a  row  of  urn-shaped  glands,  one  at  the  base  of  each  of 
the  twenty-seven  or  more  pairs  of  pinna;.     Even  in  the  dried 

'This  ia  the  tamptachiana  of  Miller,  of  the  eighteenth  century  Gordnur's  Dutix- 
ary,  not  the  camptcktana  of  Schenck,  191+. 
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specimens  these  urns  are  one-thirty-second  of  an  inch  high. 
In  not  a  single  plant  of  this  species  did  I  find  any  ants,  but  it 
looked  so  much  like  the  bull's  horn  thorn  as  to  suggest  that 
it  might  be  the  starting  point  for  the  development  of  the 
latter. 

In  Bananito  Farm  as  in  other  banana  plantations,  there 
were  rubber  trees  scattered  here  and  there,  left  from  the 
original  forest  when  the  ground  was  cleared.  The  trunk 
of  every  such  tree  was  scarred  with  cuts  made  through  the 
bark  to  secure  the  rubber.  In  some  of  these  little  scars  bits 
of  the  rubber  could  be  seen,  of  a  black  color  and  quite  elastic. 
Mr.  Veitch  told  me  that  the  rubber  trees  in  his  division  had 
just  recently  been  bled,  that  the  sap  is  taken  once  a  year,  to 
the  extent  of  about  fifteen  hundred  pounds.  It  is  white 
when  it  runs  out  of  the  tree,  for  which  reason  it  is  called 
"milk  of  rubber,"  but  blackens  on  exposure  to  the  air.  In 
cutting  through  the  bark  to  bleed  the  tree  it  is  important 
not  to  girdle  the  tree  completely,  as  such  treatment  kilts  it. 
The  proper  cuts,  according  to  Mr.  Veitch,  are  two  half- 
circles  inclined  obliquely  downward  toward  each  other,  but 
one  cut  about  four  inches  below  the  other.  If  cut  in  this 
way,  a  tree  recovers  from  the  wounds  during  the  year  be- 
tween cuts. 

Near  the  end  of  the  track  was  an  immense  tree  (not  a 
rubber  tree,  however)  whose  buttress-like  roots  ran  as  wooden 
ridges  twenty  feet  from  the  trunk  and  reached  a  height  of 
four  feet,  decreasing  to  a  few  inches  as  the  distance  from  the 
trunk  increased.  Thence  I  went  down  the  left  bank  of  the 
Bananito  until  the  bananas  gave  way  to  a  dense  growth  of 
wild  cane.  Retracing  my  steps  I  crossed  to  the  right  bank 
by  a  fallen  tree  which  served  as  footbridge,  crossed  a  re- 
cently-burned patch  of  cane  where  the  sun  beat  fiercely,  to 
some  thinned-out  forest,  but  finding  nothing  returned  to  my 
trolley  and  so  back  to  Philadelphia  South. 
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Although  the  plants  and  animals  of  Cartago  and  the  Ba- 
nana River  district  are  mostly  different,  correlated  with  the 
differences  in  altitude  and  in  temperature,  there  are  many 
species  which  are  found  in  both  places,  such  as  the  escobiUa 
(Sida  rhombifolia)  among  plants,  Anartia  fatima,  the  most 
common  of  Costa  Rican  butterflies,  Pantala  fiavescens  among 
dragonflies,  and  among  birds  the  tijo-tijo  or  garrapatero 
and  the  black-headed  (zopilote)  and  red-headed  (zonchiche) 
vultures.  The  water-hyacinth,  so  abundant  in  the  West- 
falia  laguna,  grew  in  a  ditch  in  Cartago. 
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CHAPTER  XVII 

ALAJUELA  AND  THE   VOLCANO    POAS 

West  of  Sao  Jose,  the  country  descends  rapidly  toward 
the  Pacific  coast,  where  the  fringe  of  low  level  land  is  far  less 
extensive  than  on  the  Atlantic  side.    Much  coffee  is  grown 
on  the  upper  Pacific  slope  and  the  railroad  runs  through 
highly  cultivated  and  enclosed  plantations.     Few  good  col- 
lecting grounds  were  to  be  found  in  such  a  region,  neverthe- 
less the  river  valleys  were  often  deep  and  richly  wooded  and 
sheltered  an  interesting  flora  and  fauna.     We  spent  one  day 
in  February  in  the  midst  of  the  dry  season,  in  Heredia,  the 
first  important  town  on  the  railroad  west  of  San  Jose  and  six 
miles  from  the  capital.     We  went  by  train  in  half  an  hour, 
and  after  walking  about  the  plaza  and  looking  into  the  large 
and  imposing  church,  started  north  along  a  good  though  hot 
and  bare  road  toward  the  village  of  Barba,  two  kilometers 
away.    This  gave  us  beautiful  views  of  Poas,  Barba  and  to 
the  east  a  smaller  hill  which  a  passing  traveler  told  us  was 
El  Gallito.    We  walked  almost  to  the  village  of  Barba — 
classic  ground  at  that  time,  as  "Don  Cleto,"  otherwise  El 
Seflor  Presidente  Don  Cleto  Gonzalez-Viquez  lived  there — 
but  not  quite  into  the  village  itself.     We  paused  where  the 
road  crossed  a   little  stream,  Quebrada  Seca,  by  a  wide 
bridge  which  was  supported  on  a  single  narrow  arch  of 
masonry,  making  a  sort  of  ravine.    The  brook  was  quite 
shady  and  we  went  down  to  it  first  because  the  shade  was  so 
inviting,  but  the  high  straight  walls  of  the  arch  proved  a 
fruitful  source  of  exuviae  of  transformed  dragonflies,  so  we 
stayed  there.     We  were  fortunate  enough  to  find  two  spe- 
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cies  {Hetarina  capitalis  and  Archilestes  grandis)  in  the  act 
of  transforming  which  we  had  not  known  before  in  the  larva' 
stage,  and  it  is  much  easier  if  one  can  find  the  dragon- 
fly sitting  on  its  shed  skin  than  to  raise  the  insect  from  the 
larva.  We  spent  several  hours  around  this  little  stream; 
gathering  exuviae  and  a  few  living  larvae.  The  larvae  of 
Archilestes  grandis  were  in  a  quiet  pool  where  we  could  see 
them  moving  about.  They  were  very  minnow-like  in  be- 
havior, floating  in  mid-water,  making  a  short  dart  in  one 
direction  or  another  as  a  stick  was  brought  near  and,  when 
raised  from  the  water  in  the  net,  leaping  sidewise  into  the 
air  as  a  minnow  does  in  a  similar  situation.  Their  semi- 
transparent  bodies  increased  the  minnow-like  appearance. 

The  railroad  from  Limon  had  its  terminus  at  Alajuela, 
twelve  miles  west  of  San  Jose.  Our  friends  Mr.  and  Mrs. 
J.  B.  Clark  lived  at  a  large  beneficio,  "El  Brazil,"  of  which 
Mr.  Clark  was  manager,  a  mile  east  of  Alajuela,  and  to  their 
kindness  and  hospitality  we  owe  many  opportunities,  of  ex- 
ploring the  neighborhood.  We  visited  the  beneficio  in  Sep- 
tember, December,  January,  February  and  March,  that  is, 
both  in  winter  and  in  summer. 

Alajuela  is  a  neat  and  attractive  town  of  6000  inhabitants, 
prettily  situated  among  the  hills,  of  which  fine  views  are 
obtained  from  the  plazas.  There  is  the  usual  Parque  Cen- 
tral and  bandstand  and  facing  the  Parque  is  the  chief 
church,  in  this  case  a  very  large  white  structure  with  thick 
adobe  walls  and  a  conspicuous  red  dome  of  corrugated  iron. 
In  addition  there  were  several  large  open  grassy  plazas  on 
the  outskirts  of  the  town,  on  which  Mrs.  Clark  and  A.  used 
to  exercise  their  horses  at  a  gallop  when  the  roads  were  so 
deep  in  mud  that  rapid  riding  on  them  was  out  of  the  ques- 
tion. The  town  contained  quite  a  large  hospital,  several 
public  schools,  and  a  very  interesting  school  of  weaving, 
"Escuela  de  Tejidos."    The  art  of  weaving,  if  it  ever  existed 
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in    Costa  Rica  to  any  extent,  had  completely  died  out,  so 
that  when  it  was  proposed  to  revive  it  there  were  no  looms. 
THese  were  imported  from  Salvador,  where  weaving  is  a 
most  important  art,  and  teachers  were  brought  from  Salva- 
dor  and  Guatemala.     The  school  was  designed  to  teach 
useful  arts  to  the  young  people  of  Costa  Rica.    They  had 
ten  or  eleven  large  hand  looms  on  which  they  wove  a  great 
variety  of  cotton  cloths,  white  ducks  and  highly  colored 
denims  as  well  as  white  and  red-and-white  cotton  towelling. 
The  yarns  and  threads  were  imported  from  England  and 
we  were  shown  several  dozens  of  patterns,  stripes,  checks, 
plaids  and  plain,  in  a  number  of  weaves.    They  were  all 
such  as  were  worn  here  by  the  poorer  or  plainer  people  and 
found  a  ready  sale.    In  addition  to  the  weaving  of  cloth,  the 
school  taught  cane-seating,  basketry,  hat-weaving,  stock- 
ing-weaving and  leather-work  (particularly  the  weaving  or 
braiding  of  bridles  and  whips).     The  school  was  becoming 
deservedly  popular  and  promised  to  be  very  valuable,  as 
there  were  few  native  arts  here  compared  with  those  of 
other  Central  American  countries  or  with  Mexico. 

The  beneficio  (a  place  where  coffee  is  bought,  cleaned, 
dried  and  prepared  for  market)  of  "El  Brazil"  was  on  the 
Cimelas  River,  which  is  there  joined  by  the  Brazil  River. 
The  house  was  a  pleasant  two-story  frame  building,  with 
both  lower  and  upper  porches  or  "corridors"  as  they  are 
called  in  Costa  Rica,  the  upper  floor  commanding  wide 
views  towards  the  volcanoes  of  Poas  and  Barba  to  the  north, 
the  range  of  Candelaria  to  the  south  and  a  great  sweep  of 
rich  rolling  country  between.  In  front  of  the  house  in  a 
tiny  garden  stood  lemon  and  orange  trees  and  an  eucalyptus, 
the  latter  brought  from  California  by  a  former  resident. 
There  are  many  places  in  Costa  Rica  where  the  eucalyptus 
was  introduced,  when  it  was  supposed  to  be  efficacious 
against  malaria.     The  tree  thrives  and  flourishes  although 
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the  theory  has  become  obsolete.  At  the  back  of  the  house 
were  several  higuerones  or  wild  fig-trees  of  considerable 
size.  The  dwelling  was  separated  by  a  paved  road  from 
the  offices,  in  front  of  which  stood  a  very  fine  guanacaste 
tree  (Enterolobium  cyclocarpum)  and  some  smaller  trees. 
Our  first  visit  to  El  Brazil  was  in  September,  when  we  spent 
a  fortnight.  This  was  in  the  winter  or  rainy  season  and  all 
these  trees  were  in  full  leaf.  The  roads  in  every  direction 
were  unbelievably  deep  in  mud,  the  roadside  banks  were 
draped  with  ferns,  mosses  and  selaginellas  and  studded 
with  the  exquisite  blue  flowers,  two  inches  across,  of  the 
little  gesneriaceous  plant  Ackimenes  longifiora.  The  poro 
and  madera  negra  (Cliricida  maculata)  trees  in  the  coffee 
plantations — coffee  being  a  crop  that  must  always  have 
some  shade — were  also  in  full  leaf  and  the  coffee  trees  were 
laden  with  bright  green  berries.  The  pastures  and  fields  in 
every  direction  were  beautifully  green,  the  rivers  were  rush- 
ing torrents  and  the  straight-sided  ditches  that  ran  through 
every  pasture  to  water  the  stock  were  full  of  water. 

Beyond  the  offices  at  El  Brazil  stood  the  beneficio,  a  huge 
structure  of  corrugated  iron,  housing  not  only  the  coffee 
machinery  but  also  the  sawmill  and  the  dynamos  for  the 
electric  lights.  Behind  the  house  and  the  beneficio  were 
the  great  cement  platforms  or  patios  on  which  the  coffee 
was  spread  to  dry.  In  all,  there  were  several  acres  of  these 
patios.  They  were  divided  into  smaller  platforms  by  cement 
troughs  designed  to  wash  the  coffee  thoroughly  and  to  carry 
water  and  coffee  to  any  desired  portion  of  the  patio.  The 
machinery  of  the  beneficio  was  run  by  power  from  the  river. 
The  water  was  conducted  by  a  cement-lined  channel  or  in- 
take and  operated  a  turbine  at  the  bottom  of  a  twenty-foot 
well. 

During  our  first  visit,  in  September,  there  was  of  course 
no  coffee  handled,  but  the  sawmill  was  quite  busy.     The 
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logs  were  cut  in  the  forest,  almost  universally  to  a  standard 
length  of  four  varas  (11  feet),  squared  a  little  and  sharply 
pointed  at  one  end  and  each  log  was  dragged  to  the  mill, 
often  for  great  distances,  by  a  pair  of  oxen.  After  several 
days  of  excessive  rain,  the  mud  became  so  deep  that  it  was 
impossible  to  drag  the  logs  at  all,  so  that  it  was  necessary 
to  wait  until  the  mud  dried  a  little.  This  was  the  time- 
honored  method  but  disastrous  to  the  roads  over — or  through 
— which  the  logs  were  dragged.  Since  our  return  from  Costa 
Rica  such  hauling  has  been  prohibited  and  all  logs  must  be 
carried  in  carts. 

The  number  of  species  and  varieties  of  timber  trees  in 
Costa  Rica  is  very  great.  Mr.  Clark  had  a  list  of  one  hundred 
woods  which  had  been  brought  to  El  Brazil  or  the  sawmill 
at  "La  Eva"  in  Sarchi  de  Grecia.  All  of  these  were  distin- 
guished by  native  names  and  possessed  qualities  rendering 
them  better  suited  to  one  or  another  purpose.  Many  Costa 
Rican  timbers  besides  the  well-known  mahogany  (Stoie- 
tenia)  have  most  beautiful  grains  and  are  capable  of  the  finest 
finish.  Conspicuous  among  these  are  the  "cedros"  (Ced- 
rela  sp.)  of  which  "cedro  amargo"  (C.  glaziovii)  furnishes 
cigar-box  wood  and  much  of  the  "mahogany"  of  modern 
cabinet-makers.  Other  important  lumbers  are  the  numerous 
"quizarras,"  all  belonging  to  the  Lauraceae;  the  "guayacan" 
or  "corteza  amarilla"  (Tecoma  chrysantha),  one  of  the  nu- 
merous woods  called  Lignum  vitae  and  much  used  for  cart 
wheels;  the  "laurel"  (Cordia  gerascanthus)  and  the  many 
valuable  leguminous  trees  such  as  the  guanacaste,  the 
guapinol  (Hymenaa  courbaril),  the  gavilan,  the  candelillos 
or  vainillas  (Cassia  spp.)  and  the  guachipelin  (Diphysa  robin- 
ioides).  The  last  is  valuable  for  posts,  foundations,  or 
other  underground  work,  because  when  buried  it  remains 
sound  almost  indefinitely  and  is  not  subject  to  the  attacks 
of  insects. 
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In  front  of  the  offices  and  beneficio  was  a  large  paved 
courtyard,  where  the  logs  were  piled  in  sawing  time  and  later 
the  ox-carts  full  of  coffee  waited  their  turn  to  discharge  their 
loads  of  red  cherry-like  berries.  Many  beneficios  have  a 
finca  or  farm  belonging  to  them,  on  which  Is  raised  at  least 
a  part  of  the  coffee  beneficiated,  although  all  buy  coffee 
from  other  growers  in  addition.  El  Brazil,  however,  had  no 
finca  and  the  entire  quantity  of  coffee  (nearly  5000  fanegas, 
equalling  575,000  pounds  or  4000  sacks)  was  purchased. 
The  number  of  small  landowners  and  coffee  growers  in  Costa 
Rica  is  very  great  and  everyone  who  had  any  coffee  to  sell 
must  be  dealt  with  and  bargained  with  separately — at  E! 
Brazil  there  were  over  six  hundred  growers  to  deal  with. 
The  competition  between  the  different  beneficios  ran  very 
high  and  to  get  the  most  coffee  without  paying  for  it  a  price 
that  prevented  any  profit  made  the  purchasing  of  this  coffee 
fruit  an  art  in  itself. 

Dr.  Karl  Sapper,  after  dwelling  in  Guatemala  for  some 
years  and  traveling  throughout  Central  America,  pointed 
out  in  1902  the  great  advantage  which  Costa  Rica  possesses 
in  the  predominance  of  smalt  landowners,  in  contrast  with 
the  conditions  prevailing  in  the  larger  countries  in  that  part 
of  the  world.  Where  many  own  small  pieces  of  ground,  a 
much  greater  and  more  general  interest  in  the  prosperous 
development  of  commerce  and  of  peaceful  progress  exists 
than  where  there  are  only  a  few  great  landowners  and  the 
great  mass  of  the  population,  having  nothing  to  lose,  are 
more  indifferent  and  more  easily  drawn  in  the  wake  of  po- 
litical adventurers. 

When  we  went  to  El  Brazil  in  December  the  dry  season 
had  begun.  The  coffee  was  ripe  on  many  farms  and  the 
picking,  which  is  done  by  hand,  mostly  by  women  and  girls, 
was  in  full  swing.  The  coffee  trees  looked  very  pretty, 
with  their  glossy  dark  green  leaves  and  showy  bright  red 
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berries.  Owing  to  eccentricities  in  the  rainfall  at  the  time 
of  flowering  the  coffee  was  not  ripening  evenly  and  several 
pickings  were  necessary  on  many  farms.  The  ox-carts  laden 
with  coffee  were  rolling  steadily  into  El  Brazil  all  day  (ex- 
cept during  the  hot  noon  hours)  and  part  of  the  night.  The 
berries  were  measured  from  the  ox-cart  into  a  big  double- 
hectoliter  measure,  which  held  about  three  hundred  pounds 
of  fruit  and  made  a  load  for  two  men,  and  were  then  turned 
into  a  receiving  vat  full  of  water.  There  were  two  large 
cement-Hned  vats  in  the  courtyard,  with  such  an  arrange- 
ment of  water  inflow  and  outflow  that  they  could  be  filled  or 
emptied  at  will,  the  outflowing  water  carrying  the  coffee  with 
it.  As  quickly  as  possible  after  arrival  the  berries  were  passed 
from  this  first  vat  to  be  "pulped"  by  machinery  and  then 
carried  by  water  to  other  cement  vats  for  fermenting  from  24 
to  60  hours,  according  to  the  temperature.  Fermenting  was 
conducted  for  the  purpose  of  removing  the  mucilaginous 
substance  surrounding  the  grains,  and  was  continued  until 
they  no  longer  felt  slippery  when  rubbed.  After  fermenting 
they  were  conveyed  by  means  of  a  centrifugal  pump  and 
piping  to  the  troughs  surrounding  the  patios,  where  they 
were  thoroughly  washed.  The  water  ran  by  gravity  (10 
per  cent  fall)  through  these  ditches  and  there  were  numerous 
ingenious  arrangements  of  gates  and  movable  dams  so  that 
the  coffee  was  repeatedly  washed  and  the  trash  and  such 
hulls  as  had  slipped  in  were  carried  off.  The  smaller,  inferior 
grains  were  also  separated  from  the  larger  and  heavier  ones. 
Then  the  coffee  was  spread  out  on  the  patios  to  dry.  During 
the  day  it  was  spread  out  in  a  comparatively  thin  layer 
which  was  constantly  turned  over  and  moved  about  by  bare- 
footed men  armed  with  a  peculiar  wooden  hoe.  Towards 
evening,  or  if  a  Bhower  threatened,  it  was  raked  into  piles 
or  long  ridges  and  carefully  covered  with  tarpaulin  as  a  pro- 
tection against  rain  or  dew.    When  the  coffee  was  one  day 
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short  of  dry  it  was  finished  in  a  steam  drier,  sent  through 
hullers,  cleaned  by  machines,  and  finally  sorted  by  a  most 
ingenious  hollow  cylinder  with  holes  of  varying  sizes  so 
that  from  one  machine  dropped  out  three  grades  or  sizes 
of  grains  flat  on  one  side,  broken  grains  and  Caracol  or  pea- 
berry,  which  last  is  a  grain  round  on  both  sides  and  consid- 
ered the  choicest.  After  all  that,  the  coffee  was  hand-picked 
by  women  and  girls,  who  removed  any  grains  that  were 
defectiveor  twisted  in  shape,  even  if  the  size  was  right,  for  all 
such  things  make  the  coffee  inferior. 

The  differences  on  which  this  sorting  was  based  'were  very 
slight — much  slighter  than  those  made  use  of  by  botanists 
and  zoologists  to  distinguish  different  species  of  plants  and 
animals — but  the  resulting  "grades"  fetched  very  different 
prices  in  the  receiving  ports,  London,  San  Francisco,  New 
York,  or  Hamburg.  When  we  commented  on  these  fine 
distinctions,  Mr.  Clark  told  us  of  two  instances  known  to 
him  of  experts  who  were  able  to  distinguish  different  sorts 
of  coffee  and  of  tea  by  taste,  this  sense  furnishing  the  final 
test  in  such  matters.  When  at  a  coffee  broker's  in  London 
he  selected  samples  of  sixteen  lots  of  coffee,  all  grown  in 
Costa  Rica  but  in  different  parts  of  the  country.  A  cup  of 
coffee  was  prepared  from  each  one  of  the  sixteen  samples 
and  each  cup  given  a  number  whose  meaning  was  known 
to  Mr.  Clark  alone.  The  broker  then  tasted  each  cup  and 
said  "this  is  Tres  Rios  coffee,"  "this  is  Cochenour*s  from 
Juan  Vifias"  and  so  on,  and  fourteen  out  of  his  sixteen  iden- 
tifications were  correct.  A  tea  expert  in  San  Francisco, 
on  a  wager,  identified  two  hundred  and  fifty  different  kinds 
of  tea  by  tasting  the  beverage.  This  is  surely  carrying  the 
development  of  the  sense  of  taste  to  a  high  degree  of  dis- 
crimination. 

When  the  sorting  was  completed  and  the  coffee  bagged 
— each  sack  shipped  from  Costa  Rica  is  required  by  law 


i  by  Google 


ALAJUELA  AND  THE  VOLCANO  POAS  33  r 

to  be  marked  "Cafe  de  Costa  Rica" — the  shipping  began. 
When  we  were  at  El  Brazil,  and  during  all  the  preceding 
years  of  the  existence  of  the  beneficio,  its  coffee  was  carried 
by  ox-carts  over  the  Carretera  Nacional  from  the  courtyard 
of  the  beneficio  all  the  way  to  the  wharf  at  Puntarenas. 
It  took  four  to  six  days  to  make  the  journey.  The  carts 
traveled  all  night  and  rested  through  the  day,  saving  both 
drivers  and  oxen  from  the  midday  heat.  In  the  fall  of  1910 
the  gap  in  the  government  railroad  from  San  Jose  to  Pun- 
tarenas was  completed,  and  since  then  the  coffee  has  been 
shipped  by  rail.  It  now  reaches  Puntarenas  in  five  hours 
with  only  one  mile  of  carting  to  the  railroad  station. 

The  country  about  Alajuela  was  so  highly  cultivated  that 
the  stream  ravines  with  their  fringes  of  trees  offered  almost 
the  only  collecting  places  of  interest,  and  even  these  were 
never  productive  of  many  dragonflies.  They  were  very 
pretty,  however,  and  quite  different  in  their  vegetation  from 
the  little  valleys  about  Cartago.  Along  the  Ciruelas  River 
were  many  uruca  trees  (Trichilia  kavanensis),  mingled  with 
guayabos  (Psidium  guayava).  The  latter  here  grew  twenty 
to  twenty-five  feet  high,  and  in  their  growth  and  habit  of 
branching  closely  resembled  an  old  neglected  apple  tree. 
The  bark  of  course  was  utterly  different,  for  the  guayabo 
has  the  habit  of  shedding  its  outer  layers  in  large  pieces  which 
curl  up,  usually  lengthwise  of  the  stem,  into  tight  rolls  before 
they  drop  off.  As  a  result  of  this  habit  the  tree  is  kept  free 
of  epiphytic  plants.  The  fruit  was  not  ripe  in  September, 
but  we  tasted  it  later.  It  is  very  good  raw,  but  rarely  reaches 
perfection  because  so  many  small  animals  are  fond  of  it 
and  consequently  it  was  usually  gathered  and  cooked  in  some 
way  before  maturity.  The  ciruela  or  jocote  (Spondias 
purpurea)  was  very  common  about  Alajuela,  both  along 
the  river  banks  and  in  the  "living  fences"  where  it  replaced 
the  poro  to  some  extent.    It  is  rather  a  pretty  tree  and  the 
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purple  plum-like  fruit  is  excellent  when  made  into  various 
"dulces."  There  were  fewer  epiphytic  bromeliads  on  the 
trees  here  than  at  Cartago,  but  the  latter  were  often  over- 
grown with  "cana  brava,"  a  climbing  cane  with  whorls  of 
short  branches  and  long  intemodes,  or  with  "matapalo." 
The  latter  resembles  our  mistletoe  in  appearance  and  chokes 
and  kills  its  host  unless  removed  by  man. 

Often  in  the  fences  were  tree  yuccas  or  "itabos"  (K. 
elephantipes),  ten  or  more  feet  high,  or  the  fence  or  hedge 
might  be  formed  of  narrow-leaved  terrestrial  bromeliads 
known  as  "pifiuelas,"  with  spines  along  the  margins  of  the 
yard-long  leaves,  curved  toward  the  leaf  tip.  Such  a  hedge, 
formidable  in  itself,  was  sometimes  supplemented  by  posts 
and  barbed  wire.  Mr.  Clark  told  us  that  before  barbed  wire 
came  so  extensively  into  use  for  fencing,  fields  were  often 
separated  from  each  other  by  deep  ditches  and  we  saw  some 
of  these,  widened  no  doubt  by  rains  and  running  water, 
which  were  three  to  six  feet  deep  and  as  wide  at  the  top — 
a  much  more  laborious  and  expensive  method  of  marking 
boundaries. 

South  of  the  house,  on  the  left  bank  of  the  Ciruelas  River, 
was  a  particularly  beautiful  pasture,  "Flores'  potrero," 
which  sloped  steeply  down  to  the  rushing,  foaming,  rocky 
river.  It  contained  many  fine  trees,  among  them  the  guay- 
abo  we  have  figured  and  several  magnificent  isolated 
specimens  of  the  vainilla  or  candelillo.  This  is  a  large  tree, 
fifty  to  sixty  feet  high,  with  a  spray  recalling  our  New  Eng- 
land elms  but  with  a  flatter  head,  and  in  September  it  was 
covered  with  pyramidal  clusters  of  brilliant  yellow  flowers 
borne  on  the  tips  of  the  branches.  One  of  these  great  trees 
covered  with  its  yellow  blooms  was  a  dazzling  spectacle. 
The  river  seen  from  this  potrero  was  very  picturesque  with 
little  rapids,  overhanging  trees  and  projecting  stones.  The 
latter  were  often  occupied  by  lizards  and  we  sometimes 
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amused  ourselves  by  throwing  stones  toward  them  until 
they  were  induced  to  move  into  shelter,  skimming  over  the 
surface  of  the  water  and  using  both  tegs  and  tail  as  locomo- 
tive organs.  Many  lizards  can  travel  a  surprising  distance 
in  this  way.  They  move  so  quickly  that  it  is  difficult  to  see 
just  how  they  do  it,  but  they  do  not  appear  to  be  at  all  sub- 
merged. 

Still  farther  south,  after  crossing  several  potreros,  on  the 
banks  of  a  little  stream,  were  numerous  bull's  horn  thorns 
growing  mingled  with  urucas  and  jocotes.  Although  they 
did  not  seem  to  be  growing  actively  we  found  some  young 
shoots  with  the  yellow  so-called  food-bodies  on  the  tips  of 
the  tender  green  leaflets  and  the  three  conical  glands  in  a 
row  on  the  petiole  still  exuding  their  sweet  secretion.  This 
bull's  horn  thorn  was  Acacia  costaricensis  and  derives  its  pop- 
ular name  from  the  strong,  sharp,  paired  thorns,  which 
quite  closely  resemble  the  horns  and  forehead  of  a  bull.  In 
many  species  these  thorns  are  commonly  hollowed  out  and 
tenanted  by  small  stinging  and  biting  ants  (Psevdomyrma 
sp.)  which  feed  upon  the  nectar  and  "food-bodies"  and 
have  been  supposed  to  be  of  great  protective  value  to  the 
plant.  The  ants  on  the  thorns  in  this  potrero  were  both  nu- 
merous and  aggressive.  The  largest  bush  had  also  a  big 
wasps'  nest  hanging  from  its  branches.  We  wanted  to  pho- 
tograph a  small  spray  of  this  plant,  and  our  efforts  to  do 
so,  although  Anally  successful,  were  attended  with  various 
amusing  difficulties.  The  plant  is  extremely  sensitive  to 
shaking  and  no  matter  how  gently  the  spray  was  removed 
and  laid  on  the  background — the  camera  on  its  tilting  top 
being  focused  and  ready — the  leaflets  would  close  a  little. 
The  ants  occupying  the  thorns  also  objected  to  the  shaking, 
and  it  proved  a  hard  task  to  handle  the  spray  "gently" 
when  a  stream  of  savagely-biting  little  furies  poured  down 
the  stem  ready  to  attack  the  intruder  with  jaws  and  stings! 


3,g,t,zcd  by  Google 


334       A  YBAR  Of  COSTA  RICAN  NATURAL  HISTORY 

And  at  the  most  critical  moment  of  one  attempt  we  had  to 
drive  away  the  steers  living  in  the  potrero,  for  their  over- 
mastering curiosity  almost  caused  them  to  upset  the 
camera. 

This  little  ravine  contained  many  groups  of  a  huge  un- 
identified aroid,  called  by  the  Costa  Ricans  "hoja  de  pato" 
(goose  leaf).  It  is  not  peculiar  to  Alajuela,  being  found  in 
many  places  over  the  Atlantic  slope  as  welt  as  the  Pacific. 
The  triangular  leaves  reach  a  breadth  of  nearly  two  feet  and 
a  length  of  two  to  three  feet,  while  the  leafstalk  may  be 
nearly  four  feet  long.  One  that  we  measured  was  over  six 
feet  long  in  a  straight  line  from  base  of  stalk  to  tip  of  leaf, 
but  in  its  natural  position  the  leaf  and  stalk  are  at  right 
angles.  The  rhizome,  creeping  over  the  ground  or  sub- 
merged in  the  mud,  is  six  to  eight  inches  in  diameter. 

On  September  eighth  we  found  in  lanes  between  jocote 
hedges,  a  number  of  clicking  butterflies  mentioned  on  page 
296.  There  were  two  species,  Ageronia  ferentina  with  the 
hind  wings  whitish  below  and  Peridromia  fornax  with  the 
same  surface  brownish-yellow.  They  seemed  to  prefer  to 
alight  on  bare  or  nearly  bare  tree-trunks  with  the  wings 
outspread  instead  of  folded  together  as  in  most  butterflies. 
The  flight  also  is  characteristic — a  number  of  quick  flaps  of 
the  wings,  then  they  are  held  still  while  the  insect  sails  for  a 
short  distance,  after  which  the  rapid  flapping  is  resumed. 
We  caught  a  few  specimens  and  took  them  alive  to  our 
screened  room,  where  we  released  them  in  the  hope  of  learn- 
ing how  the  clicking  was  produced;  but  during  the  three 
days  the  insects  were  under  observation  we  did  not  hear 
them  click.  Hampson  l  thinks  that  in  Ageronia  aretkusa 
the  sound  is  produced  by  a  pair  of  hooks  attached  to  the 
base  of  the  fore  wing  playing  against  a  pair  of  hooks  on  the 
side  of  the  thorax.     I  have  been  unable  to  find  these  hooks 

1  Proc.  Zoo/.  Sot.,  London,  1891,  p.  191,  fig.  j. 
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in  Peridromia  fornax,  however,  even  with  Hampson's  figure 
before  me. 

Going  upstream,  the  Ciruelas  River  led  chiefly  through  a 
series  of  small,  narrow,  grassy  potreros,  each  running  to  the 
river  bank  and  each  one  representing  a  different  ownership. 
About  three-quarters  of  a  mile  upstream  was  a  log  bridge 
(frequently  swept  away  by  the  trees  and  other  debris  brought 
down  by  the  floods  of  the  rainy  season)  which  led  into  a 
large  potrero  where  the  land  rose  into  a  considerable  hill. 
This  formed  the  divide  between  the  Ciruelas  and  Brazil 
Rivers,  the  latter  being  much  the  smaller.  At  a  point 
roughly  opposite  the  log  bridge,  the  Brazil  flowed  through  a 
little  ravine  so  thickly  set  with  trees  that  it  was  exceedingly 
dark.  A  few  species  of  shade-loving  dragonflies  were  found 
here.  Those  which  fly  about  in  the  bright  sunshine  of  open 
fields,  pastures  or  ponds,  or  in  brightly  lighted  open  places 
in  the  woods,  are  rarely  found  in  the  dark  parts  of  the  woods, 
and  vice  versa.  Along  the  same  stream,  flowing  now 
through  dark  woods,  then  open  fields,  then  dark  woods 
again,  even  the  same  genus  will  be  represented  by  one  spe- 
cies in  the  brightly-lighted,  and  by  another  in  the  dark, 
parts  of  the  stream's  course.  For  example,  near  Alajuela 
in  the  genus  Hetarina,  the  bright-light  species  was  cruentata, 
the  dark  woods  species  capitalis.  As  Costa  Rica,  like  many 
other  parts  of  Central  America,  was  more  densely  forested 
formerly  than  now,  it  is  reasonable  to  suppose  that  the 
cutting  down  of  the  trees  has  brought  about  a  marked  in- 
crease in  the  abundance  of  cruentata  and  a  corresponding 
decrease  in  capitalis.  Somewhat  different  results  were  ob- 
tained near  Cartago,  where  the  elevation  is  fifteen  hundred 
feet  greater.  Here  the  sun-loving  cruentata  was  common 
along  all  the  streams  flowing  down  from  Irazu,  wherever  these 
were  open  and  sunny,  but  in  well-shaded  places  no  Hetarina 
could  be  found.     On  the  other  hand,  when  I  was  at  the  Rio 
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Siquiares  at  Turrucares  in  December  I  found  cruentata  and 
capitalis  mingled  in  bright  sunshine  and  moderate  shade, 
taking  them  both  on  the  very  same  leaf.  A  dragonfly  with 
uncolored  wings  and  a  very  slender  bright  red  body  (Hcter- 
agrion  erythrogastrum)  was  fairly  common  in  the  dark 
woods  of  the  Brazil  and  we  had  hopes  of  finding  its  larva 
here  but  in  this  we  were  disappointed  in  spite  of  prolonged 
and  careful  search. 

Between  the  Brazil  and  the  Ctruelas  was  a  tiny  stream 
emptying  into  the  former  and  occupying  a  little  "barranca" 
all  of  its  own,  which  was  narrow,  fairly  deep  and  densely 
vegetated.  The  plants  here  were  the  melastomaceous  trees 
called  Marias  (Miconia  dolickofoda),  crotons,  the  yellow- 
flowered  Maranta  called  "vijagua"  (Calatkea  instgnis) 
and  great  quantities  of  cafia  brava.  It  seemed  a  likely 
place  for  dragonflies  but  they  were  scarce  and  few  in  species. 
Here  and  there  in  the  bed  of  this  stream,  and  at  various 
places  on  the  ground  elsewhere  in  this  neighborhood,  were 
black  shining  patches,  due  to  the  presence  of  grains  of  me- 
tallic iron  which  are  attracted  by  a  magnet. 

We  usually  went  to  the  charming  bit  of  dark  wood  on  the 
Brazil  by  following  up  the  Brazil  itself  from  the  place  where 
this  tiny  stream  entered  it.  Where  the  two  streams  met 
was  a  little  swamp,  on  whose  margin  was  a  large  wasps'  nest 
attached  to  the  trunk  of  a  tree  by  one  of  its  long  surfaces  and 
in  September  covering  an  area  perhaps  two  feet  by  nine  or 
ten  inches.  Marks  on  the  trunk  showed  that  the  nest  had 
formerly  extended  at  least  nine  inches  farther  up  for  its  en- 
tire width.  The  entrance  to  the  nest  was  by  a  nearly  cir- 
cular opening  about  an  inch  in  diameter,  situated  near  the 
top  of  the  nest.  The  wasps  (Synaeca  azurea)  were  steel  blue 
in  color,  with  black  wings.  A.,  who  saw  the  nest  first,  came 
quite  close  before  noticing  it  and  remained  quietly  looking 
at  it;  many  more  wasps  issued  through  the  opening  but  re- 
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mained  on  the  outside  of  the  "paper"  covering.  A  few  oc- 
casionally dropped  on  the  top  of  A.'s  open  umbrella  but  did 
not  attempt  to  sting.  One  wasp  was  seen  flying  about  with 
something  white  hanging  from  its  tail.  On  catching  it,  we 
found  that  the  white  thing  was  ten  millimeters  of  its  alimen- 
tary canal  (i.  e.,  intestine  and  hind  end  of  its  stomach),  its 
poison  sac  and  sting.  The  abdomen  showed  no  special 
laceration;  presumably  these  viscera  had  been  pulled  out  as  a 
consequence  of  the  insect's  having  stung  something,  and  the 
sting  being  rather  firmly  embedded  held  long  enough  to  pull 
out  the  organs  when  the  wasp  tried  to  fly  off. 

Farther  on,  A.  found  a  leaf  on  which  was  resting  a  young 
spider  (Tinus)  with  cross-barred  legs,  each  leg  extended  in  a 
different  direction.  The  cross-barring  gave  the  effect  of 
radii  of  a  web  beaded  with  moisture  and  made  the  spider  ap- 
pear smaller  than  it  really  was  and  as  if  resting  upon  a  web. 
On  a  pinuela  was  another  species  of  spider  (either  Acrosoma 
12-spinosa  or  Argiope  argentata)  having  the  abdomen  widest 
at  its  spiny  hind  end.  It  weaves  a  web  with  fine  radii  and 
concentric  threads  and  four  heavy  zigzag  bands,  and  then 
takes  up  its  position  in  the  center  of  the  web,  placing  its 
eight  legs  in  pairs  so  that  two  are  in  the  same  line  as  each  of 
the  four  zigzag  bands,  which  are  nearly  at  right  angles  to 
each  other.  The  web  is  stretched  between  two  leaves  of  the 
pinuela,  the  spines  of  the  plant  affording  the  spider  an  effi- 
cient protection  against  the  hand  or  net  of  the  collector. 

Mr.  Clark  was  manager  not  only  of  the  beneficio  but  of  a 
finca  called  "El  Cerro"  some  eight  miles  away  near  Saban- 
illa,  and  much  higher  among  the  hills.  On  September  7, 
P.  accompanied  Mr.  Clark  on  one  of  his  periodical  visits 
of  inspection.  As  we  turned  a  corner  of  the  road,  Mr.  Clark 
pointed  out  the  house  of  the  president  of  the  board  of  road 
commissioners  of  the  district,  with  a  deep  mud  hole  in  the 
road  in  front,  saying  that  his  own  remonstrances  to  the 
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president  on  the  subject  of  this  hole,  that  the  president 
ought  to  be  ashamed  of  such  a  spot  before  his  own  house, 
had  no  effect — "the  hole  would  be  just  as  bad  soon  again 
even  if  it  were  mended."  We  skirted  the  town  of  Alajuela 
and  finally  took  the  road  leading  to  the  village  of  San  Pedro 
de  Poas.  Although  much  traveled — and  because  of  this 
— parts  of  it  were  in  exceedingly  bad  condition.  Even  pick- 
ing the  best  path  through  the  mud,  our  horses  frequently 
sank  in  it  above  their  hocks.  At  one  place  several  ox-carts 
were  ahead  of  us,  each  cart  drawn  by  two  oxen  as  usual. 
The  carts  rocked  from  side  to  side,  as  one  wheel  or  the  other 
sank  more  deeply,  so  that  from  behind  they  looked  like  ships 
in  a  rolling  sea.  Mr.  Clark  asked  one  driver  how  much  his 
team  could  haul  and  the  answer  was  an  equivalent  of  eight 
hundred  and  fifty  pounds.  The  average  cart  was  60  inches 
long,  32  inches  wide  and  20  inches  deep,  equivalent  to  nearly 
21  cubic  feet  or  a  space  occupied  by  half  a  ton  of  anthracite 
coal.  As  oxen  are  so  much  stronger  than  horses  it  needs 
only  the  comparison  with  the  weights  drawn  by  our  horses 
at  home  to  show  how  transportation  here  is  handicapped 
by  these  bad  roads. 

Our  route  to  El  Cerro  was  a  constant  succession  of  ascents 
and  descents,  nearly  at  right  angles  to  five  ridges  and  five 
valleys.  Four  of  the  latter  were  occupied  by  small  rivers, 
the  Alajuela  or  Maravilla,  the  Itiquis,  the  Tacacori  and  the 
Tambor.  The  Itiquis  and  the  Tambor  we  forded,  the  other 
two  we  crossed  on  covered  iron  bridges.  The  country 
through  which  we  passed  was  occupied  by  pastures,  fields 
of  corn  (maize)  or  coffee,  or  low  woods.  The  Maria  trees 
along  the  roadsides  were  very  conspicuous.  As  we  ap- 
proached El  Cerro  we  lingered  to  enjoy  the  fine  views.  To 
the  north  were  the  volcanoes  Poas  and  Barba,  to  the  east 
Irazii  with  its  whole  upper  part  in  clouds,  to  the  southeast 
La  Carpintera  and  in  line  with  Carpintera,  San  Jose,  twenty 
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^  miles  away,  was  clearly  visible.  South  and  west  rose  the 
ridges  of  Candelaria  and  Puriscal,  behind  them  the  hills  of 
Santa  Maria  Dota  and  the  great  mountains  of  Herradura. 
Directly  west  were  the  rugged  Aguacate  mountains  and 
between  them  and  the  Herraduras  lay  the  valley  of  the  Rio 
Grande  de  Tarcoles,  through  which  we  obtained  a  glimpse 
of  the  Pacific.  Northwest  of  EI  Cerro  were  the  villages  of 
Sarchi,  San  Pedro  de  Poas,  distinguished  by  its  very  long 
church  with  a  bright  red  tile  roof,  and  Grecia  with  a  church 
painted  a  deep  red.  This  latter  edifice  was  constructed  of 
boiler  iron  made  in  Belgium,  and  bolted  together  so  that  it 
might  be  turned  over  on  its  side  by  the  next  earthquake  and 
yet  be  uninjured — in  contrast  to  its  predecessors  damaged 
by  this  cause. 

We  reached  the  farmhouse  at  El  Cerro  at  ten-thirty  and 
decided  to  look  over  the  finca  before  breakfast.  My  aneroid 
gave  the  altitude  here  as  3850  feet,  while  at  El  Brazil  before 
our  departure  this  morning  it  stood  at  3100.  We  rode 
through  the  coffee  fields  and  sugar-cane  plantings,  and  along 
the  edge  of  second  growth  woods,  down  to  the  "trapiche" 
or  sugar-boiling  establishment  on  the  bank  of  the  Rio  Car  - 
acha.  This  building  and  its  equipment  and  the  clearing  of 
the  woods  in  which  it  and  the  surrounding  cane-fields  lay 
had  all  been  built  or  made  by  Mr.  Clark  since  January. 
"Building"  is  perhaps  too  large  a  word,  for  the  structure 
had  no  walls,  being  merely  a  roof  supported  on  wooden 
beams  rough-hewn  out  of  the  removed  forest  trees.  When 
we  arrived,  cut  lengths  of  sugar-cane  were  being  fed  to  a 
crusher  whose  essential  parts  were  metal  cylinders  with 
transverse  ridges  and  grooves  on  the  outer  surface,  which 
pressed  the  juice  out  of  the  cane.  One  man  pushed  the 
canes  in,  another  on  the  opposite  side  removed  the  crushed 
cane.  The  juice  dropped  to  the  lower  part  of  the  machine 
from  which  it  was  carried  by  an  iron  pipe  to  large  iron  pans 
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built  into  the  top  of  a  long  brick  furnace  containing  a  wood 
fire.  As  the  heating  progressed  a  scum  arose  which  was 
skimmed  off  and  eagerly  swallowed  by  some  men  and  chil- 
dren, though  it  was  evidently  hot  and  dirty.  Finally,  when 
sufficiently  thick,  the  brown  liquid  sugar  was  poured  into 
large  wooden  moulds  where  it  crystallized.  The  mandador 
mixed  up  and  cooled  some  for  us  in  water.  It  had  the  con- 
sistency and  taste  of  soft  caramel,  as  it  had  burned  slightly. 
Nearly  all  the  product  of  this  trapiche  went  to  the  Govern- 
ment Fabrica  de  Licores  to  be  made  into  rum.  In  the  mar- 
kets, at  Cartago  and  elsewhere,  there  were  always  great 
quantities  of  brown  sugar,  moulded  into  truncated  cones 
about  six  inches  in  diameter  at  the  top.  Moulds  for  pro- 
ducing it  in  this  size  and  form  were  also  here,  a  single  piece 
of  wood  having  two  rows  of  pockets  of  this  shape,  perhaps 
ten  pockets  in  each  row.  The  power  for  operating  the  ma- 
chinery of  the  trapiche  was  obtained  by  bringing  water  from 
a  little  higher  up  the  river  through  a  ditch  running  through 
the  cane-field. 

From  the  trapiche  we  walked  down  the  river  until  we  came 
to  a  fine  waterfall  of  the  Caracha,  one  hundred  and  thirty- 
five  feet  high,  Mr.  Clark  said.  At  this  fall  the  Caracha 
empties  into  the  Rio  Poas,  which  also  has  a  fall,  of  less 
height  but  greater  volume.  Both  falls  are  visible  at  once 
from  below  or  from  the  top  of  either  one,  but  we  saw  them 
from  the  top  of  the  Caracha  fall  only.  My  aneroid  read 
3300  feet  at  this  point,  3350  feet  at  the  trapiche. 

A  rather  long  and  tiresome  climb  back  to  the  farmhouse 
succeeded,  through  newly  planted  cane  and  coffee,  or  old 
coffee  with  young  plants  between  the  old.  It  was  1.30  when 
we  reached  the  farmhouse  and  had  breakfast,  of  soup  that 
looked  like  tomato,  tasted  like  chicken  and  contained  three 
balls  of  beef  something  like  Hamburg-steak,  a  fried  egg  (eggs 
were  scarce  just  now  everywhere),  frijoles,  mazamora  (a 
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sort  of  cornstarch),  tortillas  and  coffee.  The  sky  had  become 
quite  threatening  during  the  latter  part  of  our  walk  and  by 
this  time  it  had  begun  to  rain,  blotting  out  the  beautiful 
landscape  for  the  rest  of  the  day. 

On  the  way  down  to  El  Brazil  we  saw  four  mot-mots  or 
"bobos"  (fools)  as  the  Costa  Ricans  call  them  (Momotus 
lessont).  These  are  highly  characteristic  tropical  American 
birds,  about  the  size  of  a  pigeon  with  orange  breaBt,  blue- 
green  wings  and  blue-green  on  the  top  of  the  head.  They 
have  the  curious  habit  of  stripping  the  barbules  from  each 
side  of  the  two  long  tail  feathers,  leaving  a  tuft  at  the  end 
of  the  feather  and  a  stretch  of  bare  rib  which  varies  in  length 
with  individual  birds.  The  effect  of  these  mutilated  feathers 
as  the  bird,  sitting  otherwise  motionless,  moves  its  tail  from 
side  to  side,  is  very  curious  and  somewhat  resembles  the 
pendulum  of  a  clock. 

With  the  exception  of  a  few  foreigners  engaged  in  trade 
in  Alajuela,  the  nearest  English-speaking  neighbors  were 
at  the  finca  of  La  Esperanza,  four  miles  away,  where  the 
Clark  family  were  frequent  visitors.  A.  often  accompanied 
them  thither.  At  the  time  of  our  visit  to  Costa  Rica  this 
finca  was  still  largely  planted  with  coffee,  but  there  was  also 
a  great  number  of  grapefruit  trees  and  it  was  the  intention 
to  replace  the  coffee  with  citrus  fruit,  over  the  entire  finca. 
The  house  had  been  placed  on  a  little  knoll  looking  down  the 
valley  of  the  Rio  Grande  de  Tarcoles  to  the  gulf  of  Nicoya. 
It  stood  over  a  half  a  mile  from  the  high  road,  and  the  ap- 
proach from  the  main  gate  ran  through  a  beautiful  avenue 
of  manzana  rosa  or  rose-apple  trees,  belonging  to  the  Myr- 
tles. This  tree  grows  in  many  places  in  Costa  Rica  and  its 
fruit  was  often  seen  in  the  market  at  Cartago,  but  we  saw  no 
other  avenue  of  it  to  be  compared  with  this  one  at  La  Es- 
peranza. The  trees  were  forty  feet  or  more  in  height.  The 
old  leaves  are  dark  green  and  extremely  shiny,  the  young 
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leaves  are  bright  red  and  in  September  when  we  first  saw 
them  the  trees  were  covered  with  large,  conspicuous  flowen 
with  numerous  extraordinarily  long  filaments,  making  each 
flower  look  like  a  tuft  of  pale  green  threads. 

Another  neighbor  lived  eight  miles  to  the  northward  on  a 
foothill  of  the  volcano  Barba  and  about  two  thousand  feet 
higher  than  Alajuela.  In  December  and  January,  when  the 
roads  were  good,  we  frequently  called  at  the  B.  farm,  which 
was  most  charmingly  situated — for  scenery  and  crops  bat 
not  for  the  convenience  of  the  housekeepers.  Our  way  led 
through  the  pretty  village  of  Santa  Barbara,  a  sleepy,  al- 
most dead  little  place.  It  has  one  of  the  few  stone  churches 
in  Costa  Rica  in  contrast  to  the  usual  adobe  and  plaster 
structures. 

Early  in  December  we  spent  three  days  at  El  Brazil. 
The  roads  were  then  in  good  condition,  as  the  rains  were 
over  but  the  dry  season  was  not  old  enough  to  produce  much 
dust.  The  country  still  looked  fresh  and  green.  The  great 
fiestas  of  the  Immaculate  Conception  of  the  Blessed  Virgin 
were  celebrated  during  this  visit.  This  is  one  of  the  chief 
fiestas  of  the  year  everywhere  in  Costa  Rica  but  particularly 
in  the  "barrios"  of  Concepcion,  of  which  there  is  one  in 
nearly  every  "distrito."  We  have  already  referred  to  Con- 
cepcion de  Cartago  in  our  account  of  that  town.  El  Brazil 
was  in  the  barrio  of  Concepcion  de  Alajuela  and  in  the  midst 
of  celebrations  by  no  means  entirely  religious  in  character. 
The  chief  day,  December  eighth,  is  a  legal  holiday.  In 
Alajuela  it  was  the  custom  to  have  bull  fights,  booths  were 
erected  around  the  plaza  of  the  church  of  Concepcion,  the 
country  people  went  to  town  for  the  day  of  the  eighth  (if 
not  for  all  the  days  of  the  fiestas)  dressed  in  their  newest, 
gayest  and  cleanest,  masqueraders  sang  and  danced  and 
after  dark  there  was  a  general  dance  on  the  grass  to  the 
music  of  as  many  bands  as  could  be  mustered.    This  year, 
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owing  to  lack  of  funds,  the  bull  fights  and  more  elaborate 
celebrations  were  omitted — much  to  the  delight  of  the  em- 
ployers of  peon  labor.  During  the  fiestas  no  one  will  work 
and  it  meant  the  loss  of  several  days  in  the  height  of  the 
coffee  season  when  every  hour  is  precious,  but  this  time 
only  one  day  was  lost.  All  morning  we  watched  the  people 
streaming  past  the  gate  of  El  Brazil  toward  Alajuela,  the 
women  radiant  in  stiffly  starched  muslin  dresses  of  pink  or 
blue  or  white,  with  gay  silk  rebosas  of  rainbow  colors,  the 
men  in  less  striking  clothes  but  with  brightly  colored  hand- 
kerchiefs knotted  about  their  throats;  nearly  all  were  bare- 
footed. Bombs  and  firecrackers  began  to  go  off  at  5  A.  M. 
and  continued  all  day.  As  a  great  concession  and  because 
El  Brazil  is  not  far  from  town,  Mrs.  Clark's  servants  re- 
turned at  noon  to  wash  the  dishes,  then  departed  for  the 
rest  of  the  day.  The  coffee  machinery  stopped  and  the 
only  workmen  about  were  a  few  faithful  peons  who  were 
induced  to  come  at  4  A.  M.  to  attend  to  some  things  without 
which  much  coffee  would  have  spoiled.  They  were  willing 
to  work  from  four  to  six  because  no  one  would  see  them,  but 
seemed  to  think  they  would  lose  caste  if  caught  in  the  act. 

It  was  the  custom  for  the  masqueraders  to  visit  the  farms 
or  haciendas  where  contributions  have  been  made  for  the 
fiestas  and  exhibit  themselves,  sing  and  dance.  About  3.30 
P.  M.  we  heard  shouting,  sounds  of  a  band,  roaring  as  of 
wild  beasts;  then  a  crowd  of  men,  women,  and  children — 
perhaps  a  hundred  in  all — poured  through  the  gate.  There 
were  twelve  or  fourteen  masks.  A  very  fine  and  realistic 
devil  with  red  and  black  face,  big  red  eyes,  long  protruding 
red  tongue,  horns,  a  golden  crown,  red  clothes  and  a  thick 
red  tail  hopped  about,  flapped  his  wings  and  roared  so 
naturally  that  the  children  were  half  frightened.  A  flaxen- 
haired  "dude"  was  radiant  in  trousers  of  Scotch  plaid  mus- 
lin.   Most  of  the  costumes  were  grotesque  and  to  us  mean- 
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ingless,  though  they  may  have  had  some  significance  to  the 
actors.  There  was  a  band  and  when  it  played  the  gay  com- 
pany danced,  singly  or  in  couples.  One  particularly  lively 
dancer  was  a  girl  in  pink  crumpled  tissue  paper.  The  mas- 
ter of  the  ceremonies  was  a  young  man  who  wore  no  mask 
but  was  powdered  quite  white  and  had  a  pretty  little  pen- 
cilled mustache.  He  wore  a  gilt  cap  with  a  feather,  a  sort 
of  belted  Russian  blouse,  and  close-fitting  white  breeches, 
and  was  a  most  exquisite  and  graceful  dancer.  He  made 
little  jokes  and  puns,  ending  each  speech  (which  was  always 
addressed  to  some  one  person)  in  a  curious  singsong  voice. 
This  was  a  signal  to  the  band  and  as  the  music  began  he 
glided  into  a  dance — a  solo  performance  which  seemed 
offered  as  a  toast  to  the  person  addressed.  After  the  toasts, 
alcoholic  refreshments  were  served  to  the  principals — all 
this  according  to  immemorial  custom — then  there  were  more 
dances  and  all  trooped  off  again.  It  is  noteworthy  that 
custom  also  settled  who  should  be  refreshed  and  there  was 
no  pushing  or  scrambling,  or  demanding. 

While  P.  was  in  Guanacaste,  A.  spent  the  greater  part  of 
January,  1910,  at  El  Brazil,  returning  to  Cartago  at  intervals 
to  feed  the  live  stock,  record  moults  and  preserve  exuviae. 
The  dry  season  had  then  been  long  established.  There 
was  a  great  difference  in  the  vegetation  between  this  visit 
and  our  first  in  September.  The  higuerones  had  lost  all 
their  old  leaves  and  now  were  covered  with  young  leaves 
and  leaf  buds  of  brilliant  red,  most  beautiful  against  the 
deep  blue  sky.  The  guanacaste  in  front  of  the  office  was  en- 
tirely bare  of  leaves.  Mangoes  and  urucas,  in  September 
past  fruiting,  were  now  in  flower.  Jocotes  had  lost  most  of 
their  leaves  and  were  full  of  small  dark  red  blossoms  borne 
in  short  clusters  on  the  main  or  larger  branches.  The  thick 
drapery  of  Selaginella  and  ferns  on  the  banks  was  now  with- 
ered and  represented  by  a  tangle  of  little  blackened  dried 
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midribs.  The  streams  were  of  course  much  lower  and  the 
mud  of  the  roads  was  beginning  to  be  dust.  Although  the 
sun  was  hot,  there  was  nearly  always  a  high  wind  and  the 
shade  temperature  was  delightfully  cool.  The  dry  season 
is  much  more  strongly  marked  on  the  Pacific  than  on  the 
Atlantic  slope  and  of  longer  duration. 

By  the  end  of  March,  which  is  toward  the  end  of  the  dry 
season,  the  country  about  Alajuela  had  become  very  dry 
and  hot,  the  fields  and  open  plazas  of  the  town  being  brown 
and  parched  instead  of  green  with  grass.  The  whole  slope 
towards  the  Pacific,  wherever  cultivated  for  corn  or  grass, 
was  hazy  with  smoke  from  the  constant  burning  over  of  the 
dried  vegetation.  The  coffee  had  begun  to  bloom,  the 
madera  negra  trees,  although  sometimes  planted  in  rows 
between  the  coffee  bushes  to  yield  shade  to  the  latter,  were 
by  this  time  in  bloom  but  quite  leafless  and  entirely  useless 
in  this  the  hottest  and  sunniest  portion  of  the  year.  The 
madera  negra,  in  fact,  although  useful  as  a  nitrifier  of  the 
soil  and  very  easily  rooted  from  stakes,  is  now  planted  much 
less  extensively  in  the  cafetales  than  formerly.  Like  the 
poro,  it  is  a  valuable  living-fence  tree  and  in  March  both  of 
'±ese  along  the  fence  lines  were  being  pruned  to  the  veriest 
poles  and  stumps.  In  the  cafetales  the  madera  negra  is 
being  replaced  by  the  "Cuajiniquil"  {Inga  edulis)  and  by 
various  "guavos"  (Inga  sp.)  which  are  equally  good  nitri- 
fiers  and  retain  their  leaves  throughout  the  dry  season.  The 
Ingas  are  mimosaceous  trees  with  six  to  eight  leaflets  and 
flowers  rendered  very  conspicuous  by  the  long,  showy, 
feathery  white  filaments.  The  fruit  is  a  huge  pod,  vary- 
ing in  shape  in  the  different  species  but  generally  flattened 
tike  the  pod  of  a  lima  bean.  We  photographed  one  in  Car- 
tago  in  June  that  was  two  inches  wide  and  over  a  foot  long, 
and  contained  beans  two  inches  long.  The  beans  of  some 
species,  notably  /.  edulis,  are  embedded  in  a  sweet  white 
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pulp  which  has  a  pleasing  taste  and  is  commonly  eaten  by 
children. 

The  usual  idea  of  tropical  America,  particularly  of  the 
forests,  is  of  perpetual  verdure,  of  trees  that  are  never 
leafless  but  drop  their  leaves  and  renew  them  constantly 
as  most  conifers  do  in  the  north.  The  absence  of  "spring" 
and  other  seasons,  the  consequent  monotony  of  the  forest 
after  the  first  sensations  of  awe  and  wonder  have  been  dulled 
by  custom,  have  been  dwelt  upon  by  many  travelers,  notably 
Wallace  and  Bates.  The  "perpetual  verdure"  does  exist 
over  the  vast  regions  which  receive  the  tremendous  precipi- 
tation derived  from  the  Atlantic  trade  winds.  We  were 
never  able  to  appreciate  how  the  forests,  as  we  saw  them  in 
Costa  Rica,  could  become  monotonous,  because  we  only  re- 
mained in  Costa  Rica  a  year  and  of  that  period  not  by  any 
means  the  whole  time  was  spent  in  the  Atlantic  lowlands 
and  the  forests  seem  still  an  inexhaustible  mine  of  interest 
and  fascination.  But  it  is  wholly  erroneous  to  apply  the 
descriptions  of  the  Atlantic  slope  to  the  Pacific.  There  the 
divisions  into  seasons  are  as  well  marked  as  in  any  north- 
ern country,  only  the  basis  of  the  division  is  the  amount  of 
precipitation  and  not  the  amount  of  heat.  The  smaller 
vegetable  forms  often  dry  up  completely,  so  that  grass 
lands  show  only  brown  stubble,  and  roadside  thickets  bare 
branches.  As  Werckle  points  out,  many  species  of  trees 
drop  all  their  leaves  at  once  and  there  are  forest  areas 
which  are  as  leafless  for  a  short  time  as  our  northern  de- 
ciduous forests  in  winter,  although  the  usual  association  of 
numerous  species  in  a  forest  is  likely  to  result  in  half  the 
trees  being  green  all  the  time.  There  is  the  greatest  varia- 
tion in  the  habit  of  losing  the  leaves.  Some  legumes  and 
urticaceous  trees  drop  their  leaves  at  the  beginning  of  ve- 
rano  (summer  or  dry  season)  and  replace  them  immediately 
so  that  throughout  the  rainless  season  they  show  the  freshest, 
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brightest  green.  A  few  of  these,  like  the  guapinol,  even  put 
out  new  leaves  while  the  old  ones  are  falling.  Other  legumes 
retain  their  leaves  until  near  the  end  of  summer,  shed  them 
quickly  and  at  once  reclothe  themselves  so  that  they  are  in 
full  green  leaf  before  the  rains  begin.  Other  trees  again  are 
bare  and  leafless  through  the  greater  part  of  the  dry  season 
but  put  out  their  new  leaves  about  a  month  before  the 
rains.  The  guanacaste  belongs  to  this  category.  It  is  not 
the  first  shower  of  the  rains  that  causes  the  new  leaves  to 
burst  forth,  neither  is  it  always  the  trees  with  delicate  foliage 
that  are  bare  through  the  dry  season,  while  some  trees  with 
leathery  leaves  such  as  the  wild  figs  or  higuerones  (Fiats  sp.) 
drop  their  leaves  entirely  in  the  middle  of  the  rainy  season. 
The  higuerones,  in  fact,  shed  their  leaves  and  present  bare 
branches  twice  in  each  year,  in  many  very  different  locali- 
ties. Nevertheless  many  species  await  the  beginning  of  the 
rains  to  shoot  forth,  and  still  others  linger  a  month  after  the 
rains  have  begun.  It  is  also  to  be  noted  that  many  trees 
which  ordinarily  lose  their  leaves  will  retain  them  if  they 
happen  to  be  growing  in  an  unusually  well-watered  situation 
such  as  a  stream  valley. 

Although  January  is  in  the  dry  seasons  occasional  showers 
occur  in  some  years.  The  January  weather,  from  6  A.  M. 
to  6  P.  M.  each  day,  was  watched  with  the  greatest  interest 
by  the  country  people  around  Alajuela,  as  it  was  supposed 
to  foretell  accurately  what  the  weather  would  be  throughout 
the  year.  The  "pintas,"  as  they  arc  called,  have  the  fol- 
lowing significance: 

January  1  —  January  January  7  =  July 

■  January  2  —  February  January  8  -  August 

January  3  •■  March  January  9  —  September 

January  4  -  April  January  10  —  October 

January  5  =  May  January  11  ■  November 

January  6  =  June  January  12  -  December 
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January  13  —  January  and  February 

January  14  -  March  and  April 

January  15  —  May  and  June 

January  16  ~  July  and  August 

January  17  -  September  and  October 

January  18  —  November  and  December 

January  19  —  January,  February  and  March 

January  20  —  April,  May  and  June 

January  21  -  July,  August  and  September 

January  22  —  October,  November,  December 

January  23  —  January,  February,  March,  April 

January  14  -  May,  June,  July,  August 

January  2;  =  September,  October,  November,  December 

January  26  —  January  to  June 

January  27  =  July  to  December 

January  28  -  January  to  December  (1  hour  for  each  month) 

At  the  end  of  the  month  the  pintas  were  carefully  averaged 
and  the  resulting  weather  condition  was  accepted,  especially 
by  the  older  people,  as  an  absolute  forecast  of  the  weather 
to  prevail  in  the  corresponding  month  of  that  year. 

While  visiting  El  Brazil  in  January,  Mrs.  Clark,  her  little 
daughter  and  A.  went  riding  nearly  every  day,  with  the  com- 
fortable assurance  that  no  rain  was  likely  to  overtake  them. 
We  called  several  times  at  the  B.  farm,  where  coffee  picking 
was  the  chief  occupation.  In  January  and  February  the  air 
was  laden  with  the  delicious  scent  of  the  little  whitish  blos- 
soms of  the  "nance"  trees  (Byrsonima  crassifolia)  growing 
by  the  roadside.  On  the  twenty-second  of  January  we  rode 
to  Carrizal,  a  village  on  the  slope  of  Carrizal  mountain  some 
eight  miles  from  El  Brazil  and  two  thousand  feet  higher. 
The  mountain  was  almost  covered  with  "farms"  which  were 
really  great  expanses  of  rich  and  fertile  pastures  that  never 
dry  up  like  the  potreros  lower  down.  It  was  full  of  cattle. 
Every  farmer  owned  land  in  the  uplands  if  he  was  able  to  do 
so,  and  kept  most  of  his  stock  there  in  summer,  only  bring- 
ing down  a  few  fresh  cows  from  time  to  time  to  supply  the 
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family  milk.  There  was  a  little  cabin  within  a  small  enclo- 
sure, part  of  a  large  potrero,  and  into  this  small  enclosure 
we  turned  our  horses  while  we  picnicked  by  a  charming  brook 
overhung  with  anona  and  orange  trees.  Nearby  was  a 
cluster  of  Sloanea,  large  trees  with  big,  glossy,  entire,  serrate 
stiff  leaves,  which  rustled  and  roared  in  the  wind.  The  fruit 
is  a  burr  much  resembling  that  of  the  chestnut  in  size  and 
shape,  but  the  prickles  are  much  coarser  and  stiffer  and  the 
burrs  are  not  lined  with  silky  down.  The  species  approaches 
S.  macrophylla.  Like  many  other  plants  with  spiny  or 
prickly  fruits,  it  bears  the  native  name  of  "peine  de  mico" 
or  monkey's  comb. 

The  numerous  cattle  in  the  large  enclosure  were  of  course 
much  excited  by  visitors  and  the  whole  herd  followed  us 
about  in  a  manner  disconcerting  to  strangers.  But  Costa 
Rican  cattle  are  usually  mild  and  this  big  yellow  bull  in 
particular  was  so  amiable  that  the  preceding  summer  while 
Mrs.  Clark  camped  here,  her  children  hung  upon  his  horns 
and  played  with  him  freely,  so  that  he  was  in  a  way  an  old 
acquaintance.  A  pleasant  feature  of  these  mountain  pas- 
tures was  the  freedom  from  ticks,  so  frequently  the  pests  of 
grassy  country  in  the  tropics.  We  wandered  up  to  the  high- 
est part  of  the  potrero  after  a  while  and  lay  down  in  the  warm 
deep  grass  under  some  big  trees,  while  the  delicious  mountain 
air  blew  over  us,  and  watched  the  beautiful  panorama  of  the 
great  central  valley,  bounded  on  every  side  by  range  after 
range  of  mountains  except  where  the  blue  Gulf  of  Nicoya 
gleamed  through  the  opening  cut  by  the  Rio  Grande  de 
Tarcoles.  Only  a  few  miles  away  the  volcanoes  of  Poas  and 
Barba  lay  like  sleeping  giants.  All  the  time  we  were  there, 
cloud  and  mist,  looking  like  a  huge  white  pennant  stream- 
ing in  the  wind,  poured  through  the  Desengano  from  the 
moisture-laden  plains  of  Santa  Clara,  but  always  disappeared 
by  the  time  they  were  over  the  flat  top  of  Poas. 
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Three  days  later,  on  the  afternoon  of  January  twenty- 
fifth,  1910,  the  country  about  Alajuela  was  thrown  into  the 
wildest  excitement  by  the  sight  of  Poas  in  violent  eruption, 
which  began  about  4.50  P.  M.  and  lasted  half  an  hour. 
The  volcano  is  some  ten  miles  away  and  the  cloud  of  steam 
rose  in  puffs,  spread  out  into  mushroom  shape,  then,  blown 
by  the  high  wind,  traveled  rapidly  toward  £1  Brazil.  In 
twenty  minutes  the  cloud  was  directly  overhead,  looking  by 
that  time  like  any  ordinary  cloud,  and  at  intervals  there  was 
a  distinctly  sulphurous  smell.  As  it  came  puffing  out  of  the 
volcano  the  soft  white  steam  looked  extremely  beautiful 
in  the  afternoon  sun'  against  a  perfectly  blue  sky.  From 
5.30  to  5.40  there  was  a  second  much  less  vigorous  eruption, 
the  cloud  from  which  remained  over  the  volcano  as  long  as 
we  watched  it.  No  sounds  were  heard,  nor  was  there  any 
fire  or  dark  smoke  from  the  volcano. 

About  6.15  began  a  fall  of  very  fine  but  gritty  ash,  pale 
gray  in  color,  acid  and  biting  in  taste  and  reminding  me 
strongly  of  the  "blitz  pulver"  we  used  in  old  flash-light  days. 
From  microscopic  examination  later,  Prof.  A.  P.  Brown 
pronounced  it  to  be  an  enstatite  andesite  ash  containing 
glass.  It  fell  like  a  damp  mist  and  soon  formed  a  well-defined 
layer  over  everything — roofs,  porch  rails,  coffee  tarpaulins, 
leaves  of  trees.  The  cloud  of  ash  covered  the  whole  sky 
across  the  zenith.  By  nine  o'clock  the  volcano  was  perfectly 
clear  and  free  from  clouds  and  there  seemed  to  be  no  further 
precipitation  of  dust.  The  next  morning  the  ash  looked 
like  a  fall  of  fine  snow,  just  enough  to  whiten  the  ground 
but  not  cover  it. 

An  eruption  of  Poas  of  this  force  and  accompanied  by  such 
quantities  of  ash  was  not  common  and  the  people  were 
badly  frightened.  The  usual  eruptions  are  geyser-like 
spoutings  of  steam  and  mud.  The  native  superstition  is 
that  the  eruptions  are  caused  by  treating  the  volcano  with 
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levity.  Visitors  on  the  road  to  Poas  are  always  warned  by 
the  old  folks  they  meet  not  to  laugh  and  jest  while  on  the 
mountain,  above  all  not  to  laugh  at  the  mountain  because 
the  volcano  does  not  like  it!  Mrs.  Clark's  servants  had  gone 
to  a  christening  picnic  at  San  Pedro  de  Poas  (on  the  lower 
slopes  of  the  volcano)  the  very  day  of  the  eruption  and  she 
laughingly  accused  them  of  being  too  gay  and  hilarious  and 
so  angering  the  volcano.  They  took  it  quite  seriously  and 
asked  her  if  she  really  thought  they  were  responsible  for 
the  eruption! 

We  had  often  discussed  a  trip  to  Poas,  where  Mr.  and 
Mrs.  Clark  had  been  several  times  but  which  was  of  course 
unknown  territory  to  me.  The  desire  we  all  felt  to  see  the 
volcano  as  soon  as  possible  after  the  eruption  decided  us  to 
make  a  flying  trip  at  once.  On  the  27th,  therefore,  after  a 
few  hours'  rest,  we  had  a  cup  of  chocolate  apiece  and  at 
11  P.  M.  started  off  on  horseback,  the  three  of  us  and  Cirilo, 
one  of  the  workmen  on  the  place.  There  was  a  fine  moon — 
one  of  the  reasons  why  we  made  the  trip  in  this  way — the 
night  was  cool  and  the  horses  fresh  and  lively  after  a  long 
day  of  resting  and  extra  feeding.  As  a  rule  Costa  Rican 
horses  are  not  grain-fed  except  in  preparation  for  unusually 
hard  trips. 

After  riding  through  the  outskirts  of  Alajuela  we  traveled 
generally  north  to  San  Pedro  de  Poas,  over  roads  which 
were  now  in  fairly  good  condition.  Before  reaching  San 
Pedro  we  passed  the  road  leading  to  the  "Cerro"  visited 
by  P.  on  September  seventh.  The  Cerro  is  part  of  a  long 
ridge  with  a  valley  on  each  side,  running  generally  east  and 
west  and  falling  away  sharply  on  the  west  end.  On  this 
ridge  are  situated  this  Cerro,  Carrizal  and  the  B.  farm, 
while  at  the  east  end  the  ridge  runs  into  the  folds  of  Barba. 
Our  road  bent  around  the  west  end  of  the  ridge  and  then 
up  a  long  hard  hill,  leading  at  last  into  San  Pedro  which  we 
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reached  at  1.30  A.  M.  It  is  a  well-built,  clean,  attractive 
town  with  a  fine  church.  Mr.  Clark  pointed  out  an  Italian 
mosaic  set  into  the  wall  above  the  door,  which  he  said  was 
an  excellent  example  of  such  work.  Unfortunately  we  could 
not  see  much  of  it  in  the  moonlight.  The  town  is  prosperous 
and  progressive;  the  richest  sugar-cane  in  the  country  is 
grown  around  it  and  we  passed  many  trapiches  on  the  edges 
of  the  town  and  for  some  distance  above.  The  crop  is  not 
so  heavy  as  in  some  lower  places,  but  the  proportion  of 
saccharin  is  higher  and  the  juice  richer,  and  it  produces  a 
cleaner  dulce.  The  canales  here  have  the  further  advantage 
that  the  cane  never  flowers  at  this  altitude,  consequently 
it  can  be  left  standing  for  months  in  the  fields,  if  the  state 
of  the  roads  or  of  the  market  demands,  without  deteriora- 
tion. In  the  lower  fields  cane  will  flower  if  left  standing  and 
if  rained  on  in  that  condition  becomes  absolutely  worthless. 
Moreover,  if  the  field  flowers  freely,  it  must  be  replanted, 
as  after  flowering  the  young  shoots  from  the  roots  are  not 
so  vigorous.  It  is  said  that  everybody  in  San  Pedro  is  rich 
and  the  houses  looked  prosperous  with  their  glass  windows 
and  neat  corridors.  The  municipality  is  also  wealthy. 
Some  years  ago  the  government  allowed  municipalities  to 
take  up  a  certain  amount  of  land — not  necessarily  adjacent 
or  even  near  to  the  municipality.  After  holding  these  lands 
for  a  number  of  years  it  was  discovered  that  they  were  sala- 
ble, i.  e.,  the  town  could  use  either  the  land  itself  or  the  money 
derived  from  its  sale.  San  Pedro  was  the  first  town  to  sell 
its  land  and  the  resulting  cash  enabled  the  municipality  to 
pave  its  streets,  level  its  plaza,  put  in  electric  lights  and  a 
good  system  of  waterworks  supplying  the  whole  town. 

After  leaving  San  Pedro  the  road  climbed  upward  quite 
steadily.  Half  an  hour  above  the  town,  about  2  A.  M., 
we  dismounted  to  rest  a  few  minutes  and  eat  some  chocolate. 
It  was  very  cold,  fingers  and  toes  being  quite  numb,  and  we 
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were  glad  to  put  on  all  our  extra  coats.  Beyond  this  point 
the  road  grew  narrower  and  in  places  it  occupied  the  bottom 
of  a  deep  straight-sided  gully  which  grows  deeper  with  each 
rain.  In  the  course  of  time  such  a  road  is  so  completely 
washed  out  that  it  becomes  impassable  and  the  carts  then 
hunt  a  new  path  and  wear  a  road  there.  The  upper  part  of 
this  road  ran  through  woods  and  picturesque  it  was  in  the 
moonlight.  It  was  remarkable  to  see  such  tropical  plants 
as  palms  and  plantains  apparently  powdered  with  snow, 
for  in  the  moonlight  the  resemblance  of  the  ash  to  a  light 
fall  of  snow  was  most  striking.  Among  the  mountains 
it  was  quite  clear  and  even  in  the  valleys  there  was  not 
enough  mist  to  obscure  the  view.  Here  and  there  were  the 
lights  of  the  towns — San  Jose,  the  brightest,  to  the  east, 
and  Heredia,  Alajuela  and  Grecia. 

After  traversing  the  woods  we  came  out  upon  a  large 
cleared  potrero  where  there  were  a  few  houses  and  near  the 
upper  edge  a  lecheria — otherwise  an  unattractive  cabin  in 
bad  repair,  where  lived  the  family  that  took  care  of  a  herd 
of  cows.  It  was  not  a  station  from  which  milk  was  sent  off 
daily  like  the  lecheria  on  Irazu,  which  supplied  most  of  the 
milk  for  Cartago.  The  path  through  this  big  clearing  was 
in  places  quite  washed  away  and  new  trails  had  been  worn, 
which  were  by  no  means  easy  to  see  and  follow  in  the  moon- 
light,  bright  as  it  was.  We  reached  the  lecheria  (21 14  m.) 
at  sunrise  of  Thursday,  January  twenty-eighth,  and  stopped 
there  for  half  an  hour  or  so,  to  rest  the  horses  and  have  some 
hot  coffee  which  was  made  for  us  by  the  people  of  the  house. 

From  the  lecheria  we  rode  on  up  through  the  big  potrero 
until  we  came  to  thick  forest — the  potrero  being  enclosed 
in  wire  fencing.  In  the  forest  the  real  difficulties  began; 
the  trail  was  steep,  winding  in  and  out  among  the  trees,  deep 
in  mud  and  crossed  in  every  direction  by  roots  and  fallen 
trunks.    The  horses  had  to  step  between  the  roots,  their 
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feet  sinking  deeply  into  the  sticky  treacherous  mud,  plunge 
over  fallen  logs  and  scramble  up  steep  slopes.  The  mud 
was  black  above,  reddish  below,  the  two  quite  sharply 
marked  off.  I  suppose  the  black  layer- — which  was  gritty— 
was  a  mixture  of  vegetable  mould  and  volcanic  ash.  Over 
the  black  and  dusting  the  leaves  and  horizontal  branches 
was  a  powdering  of  the  gray  ash  that  fell  two  days  before. 
Where  the  trees  were  thick  the  undergrowth  had  received 
very  little,  but  the  exposed  surfaces  were  thickly  covered  al- 
though it  was  not  piled  up  at  all.  This  forest  looked  very 
different  from  that  on  Irazu.  There  is  none  of  the  weird 
ghostly  grayness  of  the  Irazu  forest,  and  the  latter  is  almost 
exclusively  of  oaks.  I  saw  fewer  oaks  on  Poas  among  the 
trees  whose  leaves  I  could  see  clearly  enough  to  distinguish 
at  all.  Here  all  trunks  and  branches,  even  the  stems  of  small 
bushes,  were  thickly  covered  with  soft  bright  green  moss, 
and  the  epiphytes  were  mostly  green  bromeliads  and  or- 
chids. On  the  lower  edge  of  the  woods  by  the  potrero  were 
large  quantities  of  an  epiphyte  with  orange-red  flowers, 
growing  high  up  on  big  trees,  which  was  very  similar  to 
if  not  identical  with,  the  Loranthus  common  on  Irazu  at 
the  level  of  the  Jimenez  lecheria.  Among  the  undergrowth 
there  were  quantities  of  Siphocampylus  thy sanope talus,  in 
flower. 

From  Alajuela  to  San  Pedro  de  Poas  we  noticed  the  ash 
along  the  road  in  about  the  same  quantities.  Above  San 
Pedro  it  was  somewhat  thicker,  and  at  the  lecheria  the  old 
man  who  talked  with  us  said  that  little  stones,  from  a  six- 
teenth to  an  eighth  of  an  inch  in  diameter  had  fallen  with 
the  ash,  and  that  he  heard  a  very  loud  rushing  noise  with 
the  beginning  of  the  eruption.  When  we  finally  came  out 
of  these  woods,  after  two  hours  of  hard  climbing,  we  were 
on  the  edge  of  an  irregularly  circular  "  small  potrero,"  with 
a  level,  swampy  floor,  set  in  a  cup-like  depression  with  steep 
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sides.  Here  the  ash  was  thicker  and  coarser  and  on  the  op- 
posite side  of  this  small  potrero,  where  we  reentered  woods, 
we  began  to  find  stones  varying  from  one-quarter  of  an  inch 
to  an  inch,  irregularly  shaped  and  some  with  sharp  edges. 
As  we  went  on  up  we  found  larger  ones  up  to  a  foot  or  more, 
half  buried  in  the  soft  ash. 

We  left  our  horses  at  the  edge  of  this  potrero  and  after 
crossing  the  swampy  meadow  walked  three-quarters  of  a 
mile  through  forest,  the  trail  leading  up  a  ravine  so  that 
the  ascent  was  there  more  gradual.  Then  came  a  slight  drop 
into  an  old  crater,  larger  than  the  present  active  one  but 
shallower,  its  level  floor  ashy  and  yielding  to  the  foot  a  little. 
Both  floor  and  walls  were  covered  with  vegetation  which 
was  now  whitened  with  ash.  There  were  many  large  stones 
here  and  it  is  probable  that  the  larger  (one  to  three  feet) 
may  have  been  due  to  a  previous  eruption,  as  they  were 
harder,  whereas  those  undoubtedly  deposited  by  the  last 
eruption  were  compacted  ash  only,  readily  crumbling  into 
powder.  On  the  far  side  of  the  old  crater  the  trail  for  the 
third  time  ran  through  deep  woods  and  was  here  exceedingly 
steep,  leading  up  by  steps  of  varying  heights  over  fallen 
logs  and  trees.  The  ash  was  now  thick  on  leaves  and  stems 
and  made  it  difficult  to  recognize  plants.  Some  ferns  seemed 
to  be  yellowed  by  the  ash,  but  the  leathery  leaves,  such  as 
those  of  ericads  and  myrtles,  did  not  show  much  spotting 
when  the  ash  was  rubbed  off.  It  was  too  damp  to  be  knocked 
off  completely,  although  our  progress  through  the  branches 
was  attended  by  a  series  of  ashy  showers.  The  vegetation 
extends  almost  to  the  edge  of  the  active  crater,  and  on  the 
upper  level  around  the  crater  rim  consists  almost  entirely 
of  Myrtles  and  Vaccinium  consanguimum  about  as  high 
as  one's  head.  All  these  bushes  were  so  covered  with 
ash  that  the  whole  mountain  top  looked  uniformly  gray 
and  dead.    Even  at  the  edge  of  the  crater  the  plants  were 
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not  scorched  by  the  ashes  but  their  leaves  when  rubbed 
clean  looked  green  and  fresh.  Evidently  the  ash  was  not 
hot  when  it  fell  upon  them,  but  the  amount  was  quite  suffi- 
cient to  choke  the  leaves.  In  these  upper  woods  I  saw  just 
one  insect,  a  large  fly,  and  we  heard  one  bird.  Mr.  Clark 
said  that  usually  there  were  many  birds  and  insects  and 
probably  the  presence  of  the  ashes  on  the  trees  had  driven 
them  away. 

We  came  out  on  the  edge  of  the  crater,  on  the  south  side, 
about  9.30  A.  M.  The  mountain  was  then  entirely  clear  and 
we  had  an  uninterrupted  view  although  there  were  clouds 
near  and  before  we  left  the  crater  was  mist-filled. 

Between  the  edge  of  the  woods  and  the  beginning  of  the 
slope  down  into  the  crater  was  a  bare,  rocky,  ash-strewn 
slope  five  or  six  feet  wide,  often  less.  Poas  has  been  called 
the  world's  largest  geyser  and  its  crater  has  the  shape  of  an 
inverted  cone.  Although  its  exact  dimensions  are  not  known, 
the  diameter  of  its  upper  opening  has  been  estimated  at  about 
a  kilometer  (five-eighths  of  a  mile)  and  its  depth,  to  the  sur- 
face of  the  lake  within,  at  about  three  hundred  meters  (or 
nine  hundred  and  ninety  feet).  The  figures  given  by  the 
Costa  Rican  Commission  of  1910  for  the  area  of  the  lake, 
fifteen  hectares  (or  thirty-seven  acres),  imply  a  greater 
diameter  than  the  one  hundred  and  fifty  meters  (four  hun- 
dred and  ninety-two  feet)  which  Sapper  considered  it  to 
possess  in  1899.  The  sides  were  deeply  scored  and  gullied 
by  the  force  of  the  ash-laden  streams  that  rush  down  them 
after  an  eruption,  particularly  the  recent  one  in  which  the 
ash  was  vastly  more  abundant  than  usual.  Formerly  the 
sides  showed  horizontal  strata  of  varying  colors  and  (to 
judge  from  the  photographs)  sharp  outlines,  but  at  this 
time  the  horizontal  banding  had  almost  disappeared,  while 
the  grayish  white  ash  streams  had  rounded  the  edges,  cut 
fresh  gullys  and  modelled  the  sides  with  vertical  scorings. 
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On  the  north  side  were  a  few  faint  streaks  of  greenish- 
yellow. 

The  bottom  of  this  conical  hole  was  occupied  by  a  lake  of 
ashy  water,  in  color  and  consistency  like  a  huge  bed  of  thin 
mortar.  Its  surface  was  covered  with  a  lighter  gray  scum, 
which  was  blown  by  the  wind  into  little  ripples  and  streaks. 
While  we  were  there,  there  was  no  movement  of  the  water 
that  seemed  to  be  caused  by  forces  within  the  lake  or  be- 
neath. Except  for  the  rippling  of  the  scum  the  water  was 
perfectly  still  and  placid.  The  sulphur  smell  was  very  strong 
and  there  was  much  sulphur  among  the  rocks  near  the  water. 
The  trails  down  to  the  lake,  always  rough  and  dangerous 
because  of  dislodged  stones  and  slipping  ashes,  were  almost 
obliterated.  There  seemed  to  be  absolutely  no  vegetation 
within  the  crater  itself.  Two  little  flies,  a  beetle  and 
one  butterfly  were  the  only  insects  I  saw  while  at  the 
crater. 

Some  of  the  stones  were  quite  large.  We  saw  them  as 
much  as  two  feet  long  and  a  little  narrower  (most  of  them 
were  slightly  longer  than  wide)  and  some  other  visitors  to 
the  volcano,  who  walked  about  more  than  we  did,  told  us 
of  seeing  stones  a  meter  and  a  half  long  (four  and  a  half  feet) 
and  half  buried  in  the  ash.  Here  and  there  were  irregular 
holes  in  the  ash,  varying  in  diameter  and  often  half  choked, 
which  have  served  as  chimneys  or  additional  outlets  for  the 
gases  of  the  volcano.  The  usual  outlet  is  supposed  to  be  a 
similar  but  immensely  larger  chimney  below  the  surface  of 
the  lake  and  the  escape  of  the  gases  through  the  waters  of 
the  lake,  accompanied  by  the  steam  formed  under  pressure 
from  the  water  percolating  down  the  chimney,  causes  the 
geyser-like  eruption. 

In  addition  to  this  present  crater  with  its  ashy  lake,  Poas  has 
another  crater-lake  higher  up  on  the  mountain,  whose  water 
is  normally  sweet  and  clear.     We  were  told  that  the  ash 
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which  had  fallen  upon  it  had  given  the  water  a  decidedly 
acid  taste.  This  lake  we  did  not  see,  as  it  lies  at  some  dis- 
tance from  the  active  crater  and  our  stay  was  necessarily 
limited. 

By  eleven  o'clock  the  crater  was  filled  with  mist  and  we 
reluctantly  began  the  downward  climb,  which  was  of  course 
much  harder  than  going  up.     We  passed  the  lecheria   at 
three  and  stopped  at  the  bottom  of  the  big  steep  potrero  to 
rest  the  horses.    On  this  part  of  the  downward  ride  we  had 
magnificent  views  of  the  great  central  valley,  with  its  patches 
of  bright,  beautifully  green  cane,  darker  coffee  and  velvety 
potreros,  all  rolling  and  hilly  even  in  the  central  "meseta," 
while  the  depressions  between  the  little  hills  were  occupied 
by  tree-bordered  streams.     At  five-thirty  we  halted  for  a 
lunch,  then  on  steadily  downward.     It  was  dark  before  we 
reached  San  Pedro  de  Poas  and  as  the  moon  did  not  rise 
until  nine  we  had  over  two  hours  of  hard  going  in  darkness, 
with  only  the  brilliant  stars  to  light  the  road.     And  brilliant 
as  they  were  they  did  not  do  much.     Mr.  Clark  knew  the 
road  well  and  of  course  rode  first,  and  as  his  horse  and  his 
clothes  were  dark  he  tied  a  white  cloth  around  his  neck.  Mrs. 
Clark  followed  the  faint  glimmering  of  this  white  patch, 
I  followed  the  white  tail  and  haunches  of  her  big  gray  and 
white  horse,  Cirilo  followed   my  white  horse,  and  so  we 
traveled  in  single  file  down  long  steep  hills,  through  two 
eerie  covered  bridges,  around  the  edge  of  the  "cerro  "  range 
mentioned  above  and  were  well  toward  home  before  the 
rising  moon  gave  us  any  assistance.    The  horses  were  mar- 
velously  steady  and    surefooted  and  plodded  right   along 
through  the  dark  as  if  they  could  see — no  doubt  they  could 
see  much  more  than  we  did.    Once  a  monster  rose  up  under 
our  feet  making  the  riders  jump  although  the  horses  paid 
little  attention  to  it.    It  was  a  calf  which  had  chosen  the 
middle  of  a  dusty  road  to  sleep  in.     Perhaps  the  horses 
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smelt  him  before  he  scrambled  up  and  realized  he  would  not 
"  bite." 

We  arrived  at  El  Brazil  at  nine-thirty  Thursday  night  and 
were  most  warmly  welcomed  by  the  servants,  who  had  ex- 
pressed the  greatest  fears  of  never  seeing  us  again.  To 
them  it  was  tempting  Providence  to  go  to  the  volcano  so 
soon  after  an  eruption. 

On  Saturday,  January  29,  Mr.  Clark  visited  the  Poas 
crater  again.  The  gray-white  ash  was  then  markedly  yel- 
low and  the  leaves  were  showing  the  blighting  effects  of  the 
deposit.  Even  the  thickest  and  most  leathery  leaves,  like 
those  of  the  myrtles  and  ericads,  were  spotted,  yellow  and 
withering.  Many  had  fallen  already.  In  the  upper  wood 
trail  the  ground  was  strewn  with  shrivelled  leaves  and  in 
consequence  the  path  was  much  lighter  and  many  branches 
looked  quite  bare.  This  injury  was  only  temporary,  how- 
ever, for  in  the  winter  of  1913  Mr.  and  Mrs.  Clark  went  to 
Poas  and  found  the  bushes  around  the  crater  as  green  as 
ever,  they  having  only  dropped  their  leaves  and  sprouted 
out  again. 
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CHAPTER  XVIII 

TURRUCARES  AND  THE  RIO  GRANDE  DE  tArCOLES 

Turrucares,  a  small  village  on  the  Pacific  Railroad,  was  the 
scene  of  three  collecting  trips,  in  August,  December  and 
April. 

On  August  13,  Professor  Tristan  and  P.,  taking  the  9  A.  M. 
train  from  San  Jose,  reached  Turrucares  about  10.40  and 
went  up  the  slope  immediately  behind  (north  of)  the  sta- 
tion to  the  house  of  the  Custodio  or  caretaker  of  the  "Diana 
Club,"  Alfaro  by  name.  Professor  Tristan  bore  a  letter 
from  Senor  Assmann  of  San  Jose,  president  of  this  club,  di- 
recting Custodio  Alfaro  to  allow  us  to  sleep  in  the  club's 
cabin.  The  Custodio  was  away  when  we  arrived  but  re- 
turned in  the  afternoon  and  gave  us  the  keys.  In  the  mean- 
time his  wife  gave  us  breakfast  and  we  left  our  things  in  his 
house  while  we  were  collecting. 

The  walls  of  the  Custodio's  house  were  formed  of  boards 
certainly  fifteen  to  sixteen  inches  wide;  it  had  a  red  tile 
roof  and  hard  earth  floors.  It  was  one-storied  of  course  and 
contained  four  or  five  rooms.  It  had  some  windows  but 
no  sashes,  no  chimney  in  the  kitchen,  but  some  latticework 
between  walls  and  roof  facilitated  the  escape  of  some  of  the 
smoke.  As  usual  the  roof  projected  over  the  front  wall  so 
as  to  form  a  covered  porch  as  one  might  almost  call  it. 
Some  of  the  chairs  were  entirely  of  wood,  but  there  were  two 
called  "tijeretas,"  having  a  piece  of  untanned  hide  stretched 
from  the  top  of  the  back  to  the  front  of  the  seat  so  that  seat 
and  back  were  one  continuous  piece.  The  kitchen  fire  was 
built  on  a  table  within  some  bricks  which  were  laid,  without 
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mortar,  in  two  parallel  rows,  separated  by  an  interval 
greater  than  the  width  of  either  row.  This  space  was 
closed  at  one  end,  but  open  at  the  other  and  also  at  the 
middle  of  one  row  of  bricks.  The  cooking  utensils  were 
placed  on  the  two  rows  of  bricks;  when  in  position,  addi- 
tional wood  could  be  introduced  through  either  of  the  open- 
ings.    Water  was  boiled  in  an  iron  kettle  of  familiar  shape. 

I  saw  moat  of  the  stages  of  the  making  and  baking  of  tor- 
tillas while  staying  here,  excepting  only  the  very  first  when 
corn  (maize)  is  boiled  with  wood  ashes  to  loosen  the  hulls  of 
the  grains.  Modesta,  the  Custodio's  eldest  daughter,  took 
the  boiled  mass  in  a  basket  to  a  little  swift-flowing  stream 
behind  the  house,  where  she  washed  it  with  her  hands  to 
remove  the  hulls.  The  pasty,  starchy  mass  remaining  was 
taken  back  to  the  kitchen  and  ground  in  an  iron  coffee  mill. 
Formerly,  throughout  Central  America,  this  grinding  was 
done  with  the  "piedra"  and  "mano  de  piedra,"  but  the  iron 
mill  is  fast  superseding  these  stone  implements.  Professor 
Tristan  told  me  that  he  had  seen  the  disappearance  of  the 
latter  between  two  visits  to  Santa  Maria  Dota,  one  of  the 
most  southern  villages  of  the  Pacific  side  of  central  Costa 
Rica.  After  grinding,  Modesta  put  a  small  lump  of  the 
ground  corn — of  about  the  quantity  proper  for  a  single  tor- 
tilla— on  a  flat  stone,  rubbed  it  a  little  with  a  smaller  stone, 
to  make  it  still  finer,  I  believe,  placed  this  upon  a  bit  of 
plantain  or  banana  leaf  and  flattened  it  with  the  palm  of  her 
hand  into  a  thin  round  cake  six  or  seven  inches  in  diameter. 
It  was  then  laid  on  a  hot  concave  iron  plate  already  in  posi- 
tion on  the  rows  of  bricks,  across  the  fire,  where  it  was 
cooked  and  then  stood  up  on  edge  against  the  outer  side  of 
the  middle  opening  of  one  row.  No  doubt  some  of  these  de- 
tails were  individual  peculiarities  of  Modesta's. 

Our  diet  was  of  the  usual  Costa  Rican  style,  but  the  in- 
gredients were  different  from  those  I  have  mentioned  for 
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Tierra  Blanca.  "Coffee"  was  accompanied  by  tortillas  or 
small  white  bread  loaves.  Breakfast  consisted  of  soup, 
beef,  rice,  frijoles  (black  beans)  and  potatoes,  with  coffee  at 
the  end.  Dinner  was  almost  the  same  as  breakfast.  Young 
pig  sometimes  replaced  beef,  and  chayotes  appeared  in  one 
form  or  another  at  some  meals. 

In  December,  when  we  were  here  again,  the  front  room 
of  the  Alfaro  house,  where  we  had  our  meals  as  before,  had 
a  new  case  with  a  glass  front,  containing  some  new  saints. 
On  the  ground  just  behind  the  house  the  family  supply  of 
coffee  was  drying.  Under  the  veranda  in  front  stood  a  sec- 
tion of  a  tree-trunk  about  two  feet  in  diameter  and  two  to 
three  feet  long.  One  end  was  hollowed  out  to  form  a  bowl. 
It  served  as  a  mortar  in  which  the  dried  coffee  berries  were 
pounded  with  a  heavy  wooden  cylinder,  narrowed  in  the 
middle,  to  break  open  the  husks  and  release  the  two  coffee 
grains  within  each  berry.  Three  large  pigs,  which  I  do  not 
remember  seeing  on  our  previous  visit,  occasionally  passed 
through  the  house  from  front  to  back  doors.  Almost  every 
member  of  the  family — the  only  exception  I  am  sure  of  was 
the  baby  about  a  year  and  a  half  old — smoked  a  cigarette 
occasionally,  even  little  girls  of  five  or  six.  The  only  really 
serious  objection  to  the  family  habit  was  that  they  spat 
anywhere  on  the  beaten  earth  floors  of  the  house.  Had  we 
been  obliged  to  sleep  there  instead  of  in  the  clubhouse,  we 
might  have  been  less  comfortable.  I  must  not  omit  the 
mention  of  a  hand-run  sewing  machine  and  a  neat  white 
tablecloth  of  familiar  appearance.  The  meat  now  was 
dried  and  mostly  tough;  several  pieces  of  the  dried  article 
hung  from  a  cord  stretched  across  the  kitchen.  We  had 
wheaten  bread,  baked  in  San  Jose  and  bought  in  a  local 
store,  served  to  us  with  coffee  instead  of  tortillas,  more  fre- 
quently than  on  our  former  visit,  which  may  indicate  a 
change  in  the  habits  of  life.     We  still  had  tortillas  at  break- 
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fast  and  at  dinner.  The  water  supply  was  a  stream  of 
muddy  water,  which  by  filtering  through  an  unbaked 
earthen  jar  became  quite  clear.  When  I  drank  it  I  added 
lemon  juice  as  a  precaution  and  Professor  Tristan  some- 
times did  the  same. 

The  clubhouse  in  which  we  slept  was  about  a  hundred 
feet  distant  from  the  Custodio's  house.  It  was  of  wood 
with  a  corrugated  iron  roof  and  had  a  triangular  gable  above 
the  wall  at  each  end,  left  open  for  ventilation,  yet  neither 
bats  nor  birds  came  in.  There  were  two  doors,  one  win- 
dow with  a  shutter  but  no  sashes  and  a  small  covered  porch 
in  front.  The  single  room  within  had  a  wooden  floor 
raised  three  feet  above  the  ground,  and  contained  a  number 
of  canvas  cots  or  stretchers  and  uncovered  pillows.  Each 
of  us  had  brought  his  substitute  for  blankets — mine  was  an 
old  shawl.  I  folded  it  so  that  there  were  two  thicknesses 
beneath  and  two  above  for  covering,  and  found  this  suffi- 
cient and  comfortable  except  for  a  short  time  before  sunrise 
in  August,  and  after  about  one  in  the  morning  in  December. 

On  the  second  day  of  our  stay  here  in  August  some  young 
scorpions  were  found  on  Professor  Tristan's  cot.  Professor 
Alfaro,  who  had  now  joined  us,  said  that  the  young  were  usu- 
ally not  far  from  the  mother  so  we  all  looked  for  her,  as  the 
sting  of  the  larger  scorpions  is  painful,  although  not  fatal. 
We  did  not  find  her,  but  on  this  day  and  the  next  five  of  the 
young  were  found,  some  of  which  were  identified  as  Centrums 
(Centmroides)  margaritatus.  This  is  a  widely  spread  scorpion 
occurring  from  California  to  Chile,  and  it  has  also  been  found 
in  West  Africa,  where  it  is  supposed  to  have  been  introduced 
by  human  agency.  Professor  Tristan  has  stated  that  it 
is  common  in  the  roofs  of  old  houses  in  San  Jose  and  we 
have  mentioned  in  Chapter  XIII  its  occurrence  in  epiphytic 
bromeliads  at  Juan  Vinas.  The  adults  reach  a  length  of  four 
inches.   The  scorpions  of  the  genus  Centrums  or  Centmroides, 
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ab  these  American  forms  are  termed  by  different  authors, 
are  slender  creatures,  members  of  the  family  Buthidae. 
The  family  is  characterized  by  having  two,  not  one,  spurs 
or  spines  in  the  membrane  between  the  last  and  next  to  the 
last  section  of  each  leg,  and  the  sternum  (or  middle  plate 
on  the  under  side  of  the  body  on  the  line  between  the  third 
and  fourth  legs)  approximately  triangular  in  shape.  The 
pincers  at  the  tip  of  the  first  long  pair  of  limbs  (pedipalps) 
by  which  Centrums,  like  other  scorpions,  grasps  its  prey, 
have  on  the  inner  surface  of  each  jaw,  a  number  (seven  to 
nine)  of  short  rows  of  small  uniform  teeth.  These  median 
rows  run  slightly  obliquely,  so  that  they  are  not  in  contin- 
uation of  one  another  nor,  on  the  other  hand,  do  they  more 
than  barely  overlap.  On  each  side  of  these  median  rows 
is  another  row  of  fewer,  less  closely-set  teeth,  where  a  larger 
tooth  alternates  with  two  or  three  smaller  ones.  Other 
genera  of  scorpions  have  the  teeth  of  the  pincer-jaws  ar- 
ranged in  other  ways — one  wonders  whether  there  is  any 
advantage  or  adaptation  in  the  arrangement  to  the  special 
mode  of  life  of  the  animal.  Margaritatus  belongs  to  a  group 
within  the  genus  Centrums  having  seven  or  eight  rows  of 
median  teeth,  while  C.  bicolor,  which  appeared  in  the  office  at 
Philadelphia  South  farm  (see  page  319)  has  nine  such  rows. 

When  we  arrived  at  the  clubhouse  on  December  19,  some 
members  of  the  club  were  there  but  returned  to  San  Jose  in 
the  afternoon.  They  had  shot  a  doe  that  morning,  about 
half  an  hour's  walk  distant;  it  was  hanging  under  the  veranda 
in  front  of  the  Custodio's  house  and  went  off  to  San  Jose 
with  the  hunters. 

West  of  the  club's  land  were  maize  and  plantain  fields 
and  pastures.  In  December  the  former  looked  like  harvested 
fields  at  home  after  the  crop  has  been  removed  and  weeds 
have  grown  up,  reached  their  prime  and  dried;  some  of  the 
weeds  were  very  familiar  too,  such  as  the  "mozote"  or 
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Spanish  daggers  (Bidens)  and  the  "pega-pega"  or  beggars' 
ticks  (Desmodium).  The  pasture  west  of  this  field  had  beau- 
tiful  soft  green  grass. 

Going  down  hill,  behind — north  of — the  house,  through  a 
pasture  with  a  single  palm  in  the  middle  of  it,  brought  us 
to  the  Rio  Siquiares,  a  swift-flowing  stream  discharging  into 
the  Rio  Alajuela,  which  is  in  turn  an  affluent  of  the  Rio 
Grande  de  Tarcoles.  The  rocky  bed  of  the  Siquiares  was  in 
the  form  of  steps  so  that  the  descent  of  the  flowing  water  was 
well  marked.  The  banks  on  both  sides,  shaded  with  medium- 
sized  and  small  trees,  produced  a  pretty-  effect.  A  short 
distance  downstream,  the  river  made  a  sharp  bend,  owing 
to  a  wall  of  basalt,  about  fifteen  feet  high,  with  a  distinctly 
columnar  structure,  which  jutted  out  from  the  left  bank. 

Professor  Alfaro  and  his  son  spent  the  afternoon  of  August 
14  fishing  in  the  Siquiares  and  caught  five  fish.  Four  were 
put  into  alcohol.  The  fifth  and  largest,  about  six  inches  long, 
was  cooked  for  my  dinner;  it  was  a  Rhambia,  of  the  catfish 
family,  and  good. 

On  my  first  visit,  two  features  of  the  plant  life  around 
Turrucares  struck  me  as  the  chief  differences  from  the  At- 
lantic slope,  which  alone  I  had  hitherto  seen.  One  was  the 
much  smaller  number  of  bromeliads  and  epiphytes  generally 
on  the  trees,  the  other  was  the  abundance  of  the  bull's 
horn  thorns  in  the  woods.  These  plants  ranged  from  bushes 
three  feet  high  to  trees  of  fifteen.  In  the  preceding  chapter 
mention  has  been  made  of  their  peculiarity  in  being  fre- 
quently inhabited  by  small  ants  of  the  genus  Pseudomyrma. 
I  saw  Pi.  belli  which  is  black  and  Ps.  nigrocincta  which  is 
red  with  a  dark  band  near  the  middle  of  the  body,  at  Turru- 
cares. We  had  to  be  careful  to  avoid  touching  the  bull's 
hom  thorns  in  passing  them,  for  if  we  did  so  we  were  almost 
sure  to  brush  off  some  of  the  ants  upon  us,  whereupon  they 
proceeded  both  to  bite  and  sting  severely.    In  some  places, 
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these  plants  were  sufficiently  numerous  and  close  together 
to  make  passing  them  a  matter  of  some  discomfort.  In 
his  recent  Observations  on  the  Central  American  Acacia  Ants, 
Prof.  W.  M.  Wheeler  has  distinguished  between  the  obliga- 
tory and  the  facultative  ants,  the  former  being  those 
which  live  exclusively  on  the  acacias.  The  facultative  ants 
only  occasionally  live  upon  the  bull's  horn  thorn,  as  they 
inhabit  other  plants  also.  So  far  as  Costa  Rica  is  concerned, 
Professor  Wheeler  lists  three  species  of  ants  of  the  obligatory 
class  (the  two  Pseudomyrmas  just  mentioned  and  Ps.  spin- 
icola),  and  three  facultative  species  (Ps.  nigropilosa,  Ps.  sub- 
tillissimat  Camponotus  planatus). 

Thomas  Belt,  from  his  studies  of  bull's  horn  thorns  and 
ants,  came  to  the  conclusion,  set  forth  in  his  charming 
Naturalist  in  Nicaragua,  that:  "These  ants  form  a  most 
efficient  standing  army  for  the  plant,  which  prevents  not 
only  the  mammalia  from  browsing  on  the  leaves,  but  delivers 
it  from  the  attacks  of  a  much  more  dangerous  enemy — the 
leaf-cutting  ants.  For  these  services  the  ants  are  not  only 
securely  housed  by  the  plant,  but  are  provided  with  a  bounti- 
ful supply  of  food,  and  to  secure  their  attendance  at  the  right 
time  and  place,  the  food  is  so  arranged  and  distributed  as 
to  effect  that  object  with  wonderful  perfection."  He  then 
describes  the  crater-formed  gland,  at  the  base  of  each  pair 
of  leaflets,  secreting  a  honey-like  liquid,  and  the  minute 
yellow  fruit-like  bodies  (since  called  "Beltian  bodies") 
at  the  tips  of  unfolding  pinnules,  both  of  which  are  used  as 
food  by  the  ants  which  dwell  in  the  hollowed-out  thorns. 

Professor  Wheeler's  observations  in  Panama  and  Guate- 
mala have  led  him  to  write  that  although  it  must  be  ad- 
mitted that  some  of  these  dendrophilous  ants  (Pseudomyrma, 
Azteca)  sting  and  bite  severely,  and  may  therefore  defend  the 
plants,  this  is,  of  course,  merely  a  coincidence  or  by-product, 
as  it  were,  of  the  true  defense  which  the  ants  exercise  in 
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behalf  of  their  own  bodies  and  their  brood,  and,  therefore, 
that  we  may  adopt  von  Ihering's  point  of  view,  and  say 
that  the  Acacias  have  no  more  need  of  their  ants  than  dogs 
have  of  their  fleas.  "If  this  is  true,  the  relation  between  the 
ants  and  plants  is  not  one  of  symbiosis,  but  of  parasitism." 

About  fifteen  feet  from  the  bank  of  the  Siquiares  there  was 
a  fairly  large  nest  of  the  leaf-cutting  ants  and  at  one  edge  of 
the  nest  stood  a  bull's  horn  thorn  with  its  Pseudomyrma 
inhabitants.  I  knew  that  the  leaf-cutters  cut  and  carry  off 
pieces  of  the  leaves  of  plants  allied  to  this  acacia.  With 
my  forceps  I  gently  picked  up  a  leaf-cutting  ant  from  the 
ground  and  put  it  near  the  tip  of  a  leaflet  of  the  bull's  horn 
thorn.  There  were  only  one  or  two  Pseudomryma  on  the 
leaflet  and  they  did  not  seem  to  pay  much  attention  to  the 
leaf-cutter,  which,  after  a  little  wandering,  fell  off  to  the 
ground.  I  picked  up  another  leaf-cutter  and  placed  it  upon 
a  pair  of  thorns  where  there  were  a  number  of  the  Pseudo- 
myrma. Although  the  latter  were  much  smaller  than  the 
leaf-cutter,  they  instantly  rushed  at  it  and  one  seized  hold 
of  one  leg,  one  another  leg.  The  leaf-cutter  ran  to  and  fro 
with  the  result  that  it  finally  fell  to  the  ground,  but  whether 
pushed  or  thrown  by  the  assailants  or  as  a  result  of  its  own 
efforts  to  escape,  I  could  not  tell.  I  repeated  this  experiment 
several  times,  always  with  the  same  result  except  that  once 
when  the  leaf-cutter  fell,  the  Pseudomyrma  was  still  clinging 
to  one  leg  and  the  leaf-cutter  dragged  it  around  over  the 
ground  for  some  distance  before  it  released  its  hold.  I  also 
put  a  Pseudomyrma  among  some  leaf-cutters  near  an  en- 
trance to  their  nest,  but  no  actual  violence  resulted. 

On  August  13  Professor  Tristan  found  a  Peripatus  similar 
in  appearance  to  those  we  obtained  at  Turrialba,  and  later 
in  our  stay  found  two  more. 

On  the  13th,  14th  and  15th  we  caught  along  the  Siquiares 
both  sexes  of  a  pretty  dragonfly  new  to  Costa  Rica.     It  may 
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be  Cora  marina,  previously-  known  from  Mexico  and  Guate- 
mala, or  intermediate  between  it  and  C.  atcyone  of  Bogota. 
It  was  one  and  three-quarter  inches  long  and  had  a  wing- 
spread  of  two  and  one-quarter  inches.  The  males  were 
attractively  marked  with  black  and  sky-blue  and  had  a 
reddish-brown  patch  on  the  middle  of  each  wing.  In  the 
females  pale  green  replaced  the  blue  and  the  patches  were 
absent  from  the  wings.  Presumably  the  larvae  are  as  inter- 
esting as  those  of  Cora  ekirripa  of  Juan  Vinas,  but  we  did 
not  find  them. 

In  conversation  with  Custodio  Alfaro  about  the  things 
we  were  collecting,  we  learned  that  the  local  name  for  dragon- 
flies  was  "reyes"  (kings).  I  showed  him  a  larger  species 
(Brechmorhoga)  and  a  smaller  (Hettragrion);  he  said  the  for- 
mer was  "un  rey,"  but  for  the  latter  he  knew  no  name. 
There  are  many  popular  names  for  these  insects  in  different 
parts  of  the  world,  but  one  analogous  with  that  given  by  the 
Custodio  is  "rajah,"  reported  by  Mr.  C.  W.  Andrews  as 
applied  by  the  natives  of  Christmas  Island  in  the  Indian 
Ocean  to  the  still  larger  species,  Anax  guttatus. 

On  December  19,  Professor  Tristan  and  P.  spent  the  af- 
ternoon along  the  Rio  Siquiares,  whose  waters  were  suffi- 
ciently lower  than  in  August  to  permit  our  crossing  from 
bank  to  bank  on  the  stones.  The  leaf-cutting  and  bull's 
horn  thorn  ants  were  busy  and  there  were  many  butterflies 
and  dragonflies,  although  of  different  species,  for  the  most 
part,  from  those  of  our  previous  visit.  On  the  following 
morning  we  went  north  from  Turrucares,  crossed  the  Si- 
quiares and  a  potrero  north  of  the  stream  and  reached  a 
smaller  stream  not  visited  on  our  former  trip.  This  brook 
flowed  first  through  open  pasture,  then  was  bordered  by  a 
fringe  of  trees  containing  some  wild  figs  with  slender  stems 
and  trunks  most  fantastically  shaped,  due  to  their  constrictor 
habit. 
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The  banks  of  this  stream  were  muddy,  and  in  the  open 
pasture  the  muddy  spots  attracted  great  swarms  of  butter- 
flies which  clustered  closely  at  certain  places.  These  butter- 
flies were  almost  exclusively  white  or  yellow  Pieriiue  but 
there  was  one  almost  white  Papilio  with  long  tails.  In  fact 
not  only  this  day  and  here,  but  also  at  other  days  and  places 
around  Turrucares  we  saw  many  such  swarms  over  muddy 
places  and  on  dung. 

The  potrero  through  which  we  passed  had  in  it  a  number 
of  fine  cedro  (Cedrela)  and  guanacaste  trees.  The  cedro  has 
nothing  whatever  in  common  with  our  cedar;  it  belongs  to 
the  family  Meliaceae.  The  guanacastes,  unlike  those  at  El 
Brazil,  Alajuela,  had  not  dropped  their  leaves. 

Looking  directly  south  from  the  front  of  the  Custodio's 
house,  the  horizon  was  formed  by  a  ridge  of  mountains 
sometimes  called  the  Cerro  de  Puriscal,  for  to  the  south  of 
the  ridge  lay  the  town  of  that  name.  At  the  eastern  end 
of  the  cerro  was  a  sharply  conical  peak,  the  Pico  de  Tina- 
maste, "tinamaste"  being  the  name  applied  to  the  stones 
forming  an  oven  as  commonly  built  in  this  district,  instead 
of  bricks  as  I  have  described  the  one  in  the  Custodio's 
kitchen. 

On  the  morning  of  August  15  four  of  us,  joined  later  by 
the  Custodio,  rode  in  the  direction  of  the  Pico  de  Tinamaste 
nearly  to  the  town  of  Naraojo,  which  latter  however  we  did 
not  see.  Professor  Alfaro  wanted  to  look  for  fossils  and  a 
few  were  found,  chiefly  Seala  and  Pecten,  which  are  said  to 
be  of  Miocene  age.  They  would  indicate,  therefore,  that 
this  part  of  Costa  Rica  was  submerged  at  that  period.  I 
found  one  fragment  of  a  Pecttn  shell  on  a  piece  of  stone  em- 
bedded in  the  road  over  which  we  had  all  passed,  and  calling 
Professor  Alfaro's  attention  to  it,  he  dug  it  out  and  carried 
it  off. 

The  road  for  much  of  the  way,  especially  near  TurrQcares, 
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was  extremely  muddy  so  that  in  many  places  the  horses 
sank  so  deeply  that  the  mud  reached  to  their  bellies,  and 
the  lower  half  of  the  tail  soon  became  a  solid  stiff  rope.  My 
horse  was  small  and  gentle  and  at  times  seemed  hardly  able 
to  pull  its  legs  out  of  the  slime  and  go  forward,  but  slowly  it 
succeeded.  All  of  the  road  was  not  as  bad  as  this  but  the 
bad  exceeded  the  good. 

Our  route  lay  over  a  rolling  country;  the  altitude  of  the 
point  where  we  turned  back  was  1900  feet  by  my  aneroid, 
therefore  300  feet  lower  than  Turrucares  station.  Pro- 
fessor Tristan  rode  with  my  net  in  his  hand  and  caught  sev- 
eral dragonflies  while  so  mounted. 

A  walk  to  the  southwest  from  Turrucares  on  the  morning 
of  December  22  took  us  along  dry  shadeless  roads  and  occa- 
sionally into  potreros.  Professor  Tristan  wanted  some  ear- 
wigs and  termites  but  found  few  of  either.  An  elderly  peon 
left  his  yoke  of  oxen  standing  in  the  road  to  show  us  where 
he  thought  some  large  termite  nests  had  been,  but  they  had 
disappeared.  On  the  way  we  passed  through  a  rice-field 
from  which  the  rice  had  been  harvested  but  through  the 
stubble  were  scattered  rows  of  "maiz  de  Guinea" — Guinea 
corn.  The  plants  were  of  the  height  of  maize  or  Indian 
corn  and  with  very  similar  stalks  and  leaves.  The  grains 
are  smaller  than  those  of  maize  and  are  not  arranged  on  a 
cob  or  spike  but  in  a  compound  panicle  five  to  six  inches 
long  and  three  to  four  inches  across.  This  plant  is  used 
only  for  feeding  cattle  and  perhaps  other  live  stock.  It  is 
planted  before  the  rice  and  as  it  ripens  later  is  left  standing 
when  the  rice  is  cut. 

Occasionally  we  passed  a  guacimo  tree  (Cuazuma  ulmi- 
folia),  a  member  of  the  family  Sterculiaceae,  with  downy 
asymmetrical  leaves  four  and  one-half  inches  long  and  one 
and  one-half  inches  wide,  acute  at  the  tips  and  with  serrated 
edges;  the  fruits  were  covered  with  conical  points  or  tu- 
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berclcs  and  were  still  green,  hard  and  unripe.  Professor 
Tristan  told  me  that  they  remain  hard  even  when  ripe  but 
have  a  pleasant  acid  taste.  The  name  "guacimo"  in  com- 
bination with  some  adjective  is  also  applied  to  some  trees 
of  the  lime  and  linden  family. 

We  went  down  a  zigzag  road  into  the  ravine  or  quebrada 
of  the  Rio  Tizate,  a  clear  water  stream  with  low  banks 
where  we  struck  it,  and  fairly  well  shaded.  Close  to  the 
water  was  flying  a  bright  red,  exceedingly  slender-bodied 
dragonfly  which  I  had  described  in  1907  from  specimens 
from  Guatemala  and  Honduras  as  Protoneura  amatoria.  It 
was  hitherto  unknown  from  Costa  Rica.  The  colors  of  its 
eyes  are  remarkable,  although  owing  to  their  small  size  a 
pocket  lens  is  needed  to  appreciate  them.  They  form  three 
horizontal  bands  on  each  eye,  the  uppermost  bright  red, 
the  middle  band  dark  brown,  the  lowermost  pale  green.  At 
the  same  place  was  another  dragonfly,  Argia  cenea,  found 
throughout  Central  America  and  Mexico,  the  male  of  which 
is  colored  brilliant  metallic  copper  on  the  upper  surface  of  the 
thorax  and  has  eyes  of  equally  striking  colors.  Each  orb  is 
bright  red  above  and  in  front,  dark  brown  behind  and  in 
part  of  the  middle,  and  gray  below.  The  eye  of  the  female 
of  Protoneura  amatoria  is  similar  in  color  to  that  of  the  male 
although  the  red  band  is  less  bright  and  less  extensive.  The 
eye  of  the  female  of  Argia  cenea  lacks  the  red  altogether, 
being  dark  brown  above  and  gray  below.  Unfortunately 
the  eye  colors  fade  almost  completely  after  death,  even 
when  those  of  the  body  are  fairly  well  preserved;  their  sig- 
nificance, if  they  have  any,  is  unknown. 

The  following  day  (December  23)  we  went  again  to  the 
Rio  Tizate  but  higher  up  in  its  course.  To  do  so  we  walked 
south  through  the  main  street  of  the  very  small  and  poor 
village  of  Turriicares.  But  with  this  disparaging  remark 
should  be  coupled  the  record  of  our  experience  on  the  day  of 
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our  return  to  San  Jose  at  the  conclusion  of  our  August  visit. 
The  train  was  scheduled  to  leave  Turrucares  about  2.30 
P.  M.  We  awaited  it  at  the  station,  but  as  it  had  not  ar- 
rived at  five,  we  went  back  to  the  Custodio's  house  for  some 
coffee,  leaving  our  unlocked  belongings  inside  the  enclosed 
station  with  no  one  to  watch  over  them,  yet  they  were  un- 
touched when  we  returned  to  take  the  train. 

Around  Turrucares,  at  this  time,  some  of  the  peons  were 
wearing  shoes,  some  were  barefoot  and  a  few  wore  sandals 
consisting  of  a  leather  sole,  larger  than  the  foot,  and  held  in 
place  by  a  thong  which  came  up  from  the  sole  between  the 
great  toe  and  the  one  next  and  was  passed  around  the  ankle 
and  tied  on  itself.  Among  the  soldiers  in  the  streets  of  San 
Jose  I  saw  both  barefooted  and  shod,  but  do  not  recall  these 
sandals,  although  we  saw  them  sometimes  near  Cartago 
and  in  the  market  there. 

Leaving  the  hamlet  we  reached  the  little  river  in  some 
twenty  minutes.  The  road  was  that  over  which  we  trav- 
eled in  August  on  horseback  toward  Tinamaste,  when  it  was 
fearfully  muddy.  To-day  it  was  entirely  dry  but  with  very 
deep  ruts  and  a  month  or  so  later  was  probably  as  deep  in 
dust  as  it  had  been  in  mud.  We  found  the  potreros  and 
fringes  of  trees  bordering  the  Tizate  good  collecting  ground 
and  in  consequence  covered  only  a  short  distance  in  the 
four  hours  spent  in  its  pretty  valley.  The  surrounding 
country  is  uneven  and  rolling,  with  many  small  conical  hills 
having  rounded  tops. 

P.  repeated  this  trip  to  the  Tizate  on  April  10,  1910,  com- 
ing by  the  extra  Sunday  train  from  Atenas  station  to  Tur- 
rucares in  fifteen  minutes  and  then  walking  southeast  to  the 
river.  Along  the  road  here  and  there  were  some  roble  trees 
(Couralia  rosea).  In  early  February,  at  Orotina,  Professor 
Tristan  had  photographed  one  for  me — all  covered  with 
pink  flowers.    These  had  but  a  few  flowers  left,  but  many 
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pods  looking  almost  exactly  like  those  of  our  own  Catalpa, 
which  belongs  to  the  same  family,  the  Bignoniaceae.  The 
flowers  of  the  roble  are  nearly  the  same  size  and  shape  as 
those  of  the  cortess  (see  page  379)  but  pink,  the  inside  of 
the  corolla  tube  being  a  pale  yellow.  The  flower  cluster  I 
was  able  to  pull  down  had  thirty-three  blossoms  and  was 
imperfect. 

Nearby  was  a  tree  with  numerous  clusters  of  small  yellow 
and  orange  flowers,  which  a  few  days  later  a  man  at  Ceba- 
dilla  told  us  was  the  "caimito."  Our  Turrucares  specimen, 
however,  proves  to  be  the  plant  listed  in  Professor  Pittier's 
Plantas  XJsuales  as  the  "nance"  (Byrsonima  crassifolia, 
of  the  Malpighiaceae),  while  according  to  the  same  authority 
the  name  "caimito"  properly  belongs  to  Chrysophyllum 
cainito,  the  "star-apple,"  of  the  Sapotaceae.  We  met  the 
name  "caimito"  at  Alajuela  applied  to  what  is  probably 
the  same  Byrsonima,  for  our  notes  made  there  from  the  liv- 
ing plant  agree  with  the  Turrucares  specimen — leaves  en- 
tire, elliptical,  bluntly  acuminate,  margin  entire,  upper  sur- 
face highly  glossy  bright  green,  lower  surface  warm  russet 
brown  and  covered  with  silky  hairs.  The  ribs  are  promi- 
nent on  the  under  side,  each  side  rib  connected  with  the  side 
rib  next  in  front  and  next  behind  so  that  just  within  the 
margin  there  is  a  series  of  scallops  formed.  The  leaves 
from  Turrucares  are  up  to  four  and  one-half  inches  long  and 
two  and  three-eighth  inches  wide. 

On  the  other  hand,  we  have  leaves  from  a  tree  called 
"nance"  at  the  Bonnefil  farm  at  Surubres  which  are  evi- 
dently Byrsonima,  although  possibly  not  B.  crassifolia. 
Thus  it  would  seem  that  there  is  some  local  difference  in 
the  use  of  the  vernacular  name  "caimito,"  just  as  the  name 
"cortess"  or  "corteza"  was  used  at  Cebadilla  for  the  Cour- 
aUa,  although  elsewhere  more  commonly  applied  to  the 
yellow-flowered  Tecotna  described  on  a  later  page. 
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As  I  went  down  into  the  valley  of  the  Tizate  which  was 
here  no  more  than  a  small  brook,  I  found  the  surroundings 
scarcely  recognizable,  for  the  fields  had  been  cleared  of  brush, 
weeds,  stubble,  etc.,  and  these  burned.  Only  along  the 
stream  was  there  a  strip  of  green.  I  went  upstream  a  little 
farther  than  we  had  been  in  December  and  down  as  far,  spend- 
ing four  hours  along  a  stretch  of  less  than  a  mile;  most  of  the 
time  I  was  at  a  charming  shady  spot  where  I  ate  lunch  and 
where  there  was  water  oozing  out  of  the  bank  and  fit  to  drink. 
Good  water  was  a  serious  question  for  clothing  was  washed 
in  almost  every  stream,  contaminating  it  below,  and  only 
where  water  could  be  seen  coming  out  of  the  earth,  and  with 
no  human  habitation  above,  did  I  care  to  trust  it.  When 
tramping  along  the  now  dusty  roads,  with  a  blazing  sun 
above,  fondly  did  I  remember  these  "ojos  de  agua" — eyes 
of  water — as  springs  were  called  here. 

Wishing  to  visit  the  Tizate  at  some  lower  point  on  its 
course,  I  walked  on  April  II  to  the  next  station  east  of  Ate- 
nas,  Cebadilla,  about  two  kilometers  distant  from  which  a 
road  led  southward  and  crossed  the  Tizate.  At  the  crossing 
I  asked  permission  to  enter  the  potrero  and  go  upstream, 
which  was  at  once  granted.  The  Tizate  there  and  then  (it 
being  the  dry  season  when  all  water  courses  were  contracted 
in  volume)  was  in  places  ten  to  fifteen  feet  wide,  in  others 
narrowed  by  the  rocks  between  which  it  flowed  to  three  or 
four  feet,  but  where  the  channel  was  so  reduced  there  was 
often  another,  sometimes  under  stone.  It  was  a  smaller 
stream  than  the  Siquiares  north  of  Turrucares,  not  so  deeply 
shaded,  but  otherwise  similar,  forming  pools  at  successive 
steps  below  each  other,  each  pool  emptying  by  a  little  cas- 
cade. Boulders  were  strewn  more  or  less  indiscriminately 
along  the  bed.    Uruca  trees  formed  much  of  the  shade. 

The  return  to  Cebadilla  station  was  painful  on  account 
of  heat  and  thirst,  for  the  water  piped  to  Atenas  was  not 
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very  inviting  so  that  I  did  not  carry  it  with  me,  the  Tizate 
was  not  clean,  and  two  oranges,  welcome  as  they  were,  did 
not  last  long.  I  noticed  two  peculiar  looking  woodpeckers 
on  the  road  back  to  Cebadilla — almost  white  on  most  of  the 
body  but  with  a  patch  of  crimson  on  the  front  of  the  head 
above  the  beak. 

Several  times  I  walked  westward  from  Turrucares  on  the 
tracks  of  the  Pacific  Railroad.  The  roadbed  was  inferior  to 
that  from  San  Jose  to  Limon,  the  gauge  often  variable,  and 
in  some  places  one  rail  visibly  lower  than  the  other.  The 
trains  ran  slowly  and  lurched  from  side  to  side.  On  August 
16,  four  of  us  went  a  short  distance  beyond  kilometer  post 
34,  making  many  stops  on  the  way.  Near  kilometer  33 
the  country  on  each  side  of  the  track  was  flat  and  wet,  with 
many  plants  of  Mimosa  asperate,  peculiar  in  its  method  of 
discharging  its  seeds.  It  forms  a  cluster  of  five  or  six  pods, 
radiating  from  a  common  center.  Each  pod  separates  cross- 
wise into  sections  holding  one  seed  each,  which  shake  apart 
and  fait  from  the  pod  as  they  dry;  but  the  ribs  forming  the 
longitudinal  margins  of  the  pod  are  left  behind  as  the  frame- 
work out  of  which  the  seeds  have  dropped.  The  pods  have 
some  short  soft  spines  by  which  the  sections  adhere  to  the 
fur,  hair  or  clothing  of  passing  animals  or  of  man. 

I  caught  or  observed  three  flying  earwigs  {Doru  lineare) 
this  morning  along  the  tracks;  these  insects  are  not  often 
seen  on  the  wing.  I  kept  one  and  turned  one  over  to  Pro- 
fessor Tristan  who  was  specially  interested  in  the  group.  He 
found  the  same  species  in  maize  between  the  stem  and  the 
leaf-bases,  so  that  the  flying  specimens  doubtless  came  from 
a  corn-field  in  which  they  were  abundant. 

Between  kilometers  33  and  34  from  San  Jose  the  whole 
country  was  covered  with  rounded  or  angular  boulders  one 
to  ten  feet  in  diameter,  which  had  weathered  to  a  dark  dull 
brown  or  black  color.    In  some  places  they  were  heaped  on 
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each  other,  in  others  scattered  but  at  intervals  less  than  their 
own  dimensions;  in  still  other  places  they  were  yet  farther 
apart.  Owing  to  their  dark  color,  in  contrast  to  the  gray 
boulders  on  Irazu  and  near  Cartago,  they  gave  a  somber  ap- 
pearance to  the  ground  which  they  cover.  Where  they  came 
from  I  do  not  know,  as  there  is  now  no  peak  or  cone  near. 
Specimens  brought  from  here  have  been  identified  as  porphy- 
ritic  scoriaceous  basalt  with  large  plagioclase  phenocrysts. 

On  December  21,  Professor  Tristan  and  P.  walked  along 
the  railroad  track  westward  to  Atenas  station,  about  seven 
kilometers  distant,  collecting  some  insects  on  the  way.  We 
passed  some  "porc-poro"  trees  (Cocklojpermum  hiHscoides), 
conspicuous  objects  wherever  they  grow  because  they  blos- 
som when  entirely  leafless.  The  flowers,  bright  yellow  in 
color  and  two  to  four  inches  across,  are  borne  over  the 
rather  flattened  crown  of  the  tree.  The  "poro-poro"  is 
entirely  different  from  the  "poro"  (Erythrina  sp.)  in  spite 
of  the  similarity  of  the  vernacular  names.  Nor  must  it  be 
confounded  with  the  "corteza"  described  below,  a  larger 
tree  which  also  covers  itself  with  brilliant  yellow  flowers  in 
its  leafless  condition  and  is  equally  conspicuous.  Cock- 
lospermum  hibiscoides  belongs  to  the  Bixacese;  its  leaves  are 
palmate.  The  flowers  have  five  sepals  (two  green,  three 
pale  yellow)  five  bright  yellow  petals,  numerous  greenish- 
orange  stamens  which  are  chiefly  grouped  in  five  masses 
opposite  the  petals.  Sepals,  petals  and  stamens  persist  as 
shrivelled  remains  at  the  base  of  the  fruit.  This  is  a  five- 
valved  ellipsoidal  capsule,  opening  on  the  tree  so  as  to  show 
the  papery  ridges  inside  the  valves,  bearing  the  dark  brown 
kidney-shaped  seeds  to  which  are  attached  masses  of  white 
cottony  fibers.  The  mature  seeds  appear  to  be  but  a  small 
proportion  of  the  ovules  as  many  more  undeveloped  seeds 
were  usually  found  in  the  fruits.  The  poro-poro  belongs 
to  the  lower  Pacific  slope;  the  highest  point  at  which  we  saw 
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it  was  between  Alajuela  and  Rio  Segundo,  where  a  group 
was  in  flower  on  March  12.  The  trees  near  Turrucares 
were  fruiting  on  April  9. 

We  stopped  for  a  short  time  on  December  21  in  a  rice 
field  by  the  side  of  the  track.  The  crop  had  been  harvested 
but  among  the  stubble  were  numbers  of  winged  ant-lions — 
a  greater  number  than  either  of  us  remembered  to  have  seen 
elsewhere.  The  species  was  described  by  Mr.  Banks  from 
our  specimens  as  new,  under  the  name  BrachynemUrus  ft~ 
nestratus. 

Where  the  Pacific  railroad  approaches  the  bridge  over  the 
Rio  Grande  de  Tarcoles  it  describes  several  loops  to  descend 
to.  the  bridge  grade  and  the  country  people  have  cut  off 
these  loops  by  a  well-worn  path  across  some  fields  by  which 
the  walk  is  considerably  shortened.  Crossing  this  bridge 
on  foot  gives  one  more  opportunity  to  appreciate  its  great 
height  and  the  perpendicular  rock  walls  of  the  river  gorge. 
The  gorge  is  by  no  means  straight  so  that  one  cannot  see 
far  up  or  down  the  river  from  the  bridge. 

Before  reaching  the  bridge  on  December  21  I  captured 
one  specimen  of  Pseudoleon  superbus  resting  on  the  soil 
alongside  the  railroad  track,  and  Professor  Tristan  took  a 
second  after  crossing  the  bridge.  This  is  a  dragonfly  with 
very  peculiar  and  bizarre  wing  markings  and  colorings,  hith- 
erto never  recorded  south  of  Guatemala.  The  most  north- 
ern specimen  was  taken  in  an  Arizona  canon  by  Dr.  Henry 
Skinner. 

We  went  on  to  Atenas  station  where  we  breakfasted  as  de- 
scribed in  Chapter  II.  This  concluded  we  went  east  again 
for  a  short  distance  and  descended  the  north  side  of  the  rail- 
road embankment  into  a  little  ravine  known  locally  as  the 
Quebrada  de  Salas, — Salas  being  the  name  of  the  owner  of  a 
farm  nearby.  This  ravine  is  occupied  by  a  small  stream  of 
clear  water  flowing  between  moderate-sized  rocks,  one  of 
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the  prettiest  of  its  kind  that  I  saw  in  Costa  Rica.  The 
stream,  for  the  distance  visited  by  us,  was  shaded  with  high 
trees  and  bushes,  beyond  which  on  each  side  were  open 
fields.  We  found  a  number  of  interesting  adult  dragonflies 
and  the  larva  of  HeUragritm,  hitherto  unknown  and  for 
which  I  had  spent  many  hours  of  search  in  different  places. 

A  small  hotel  near  Atenas  station  was  headquarters  from 
April  8  to  13.  It  was  in  part  two-storied,  constructed  of 
wood  with  corrugated  iron  roof  and  the  front  was  colored 
light  blue.  In  the  lower  story  were  kitchen,  dining-room, 
bar  and  general  store,  with  the  owner's  private  room  and 
enclosed  porch.  In  the  second  floor  over  the  store  were 
also  one  or  more  private  rooms  while  over  the  remainder 
were  four  tiny  and  one  larger  rooms;  the  latter  held  three 
beds,  the  others  one  bed  each.  All  four  rooms  opened  on  a 
well-shaded  porch  but  were  windowless.  A  single  thickness 
of  rough-planed  boards  divided  these  rooms  from  each  other 
and  there  was  no  whitewash  or  interior  finish  whatever. 
Their  rear  walls  were  of  corrugated  iron. 

The  building  stood  on  a  little  elevation  behind  and  above 
the  station  but  within  a  stone's  throw  of  it.  It  faced  nearly 
southeast  and  commanded  a  fine  view,  as  from  the  front  the 
Candelaria,  Santa  Maria  Dota,  Tinamaste  and  other  moun- 
tains were  visible,  and  from  the  eastern  end  of  the  porch 
Barba  in  the  distance  and  the  bridge  over  the  Rio  Grande 
de  Tarcoles  were  plainly  in  sight.  From  the  bridge  the 
deep  canon  of  the  river  passes  westward  on  the  other  side 
of  the  station  and  parallel  with  the  railroad,  but  only  its 
upper  part  was  visible  from  the  hotel  as  the  gorge  is  too 
deep  to  show  the  river. 

Continuous  with  the  station  to  the  west  was  the  bodega 
or  freight  house  and  to  the  east  the  eating  shed.  East  of 
this  again  was  a  taquilla  or  drinking  booth,  while  separated 
by  a  little  interval  from  the  latter  was  a  well-built  cylindrical 
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iron  water  tank,  on  a  cut-stone  base,  (or  the  locomotives. 
At  one  side  of  it  was  a  cement  water  trough  with  constantly- 
flowing  water,  where  the  population,  both  male  and  female, 
gathered  in  the  mornings  for  their  somewhat  limited  ablu- 
tions, some  not  forgetting  to  bring  toothbrushes,  some  ba- 
sins, while  others  came  without  anything  in  the  way  of  im- 
plements. 

There  were  a  number  of  small,  poor  houses  near  the  sta- 
tion. People  coming  from  or  going  to  the  town  of  Atenas, 
eight  kilometers  distant,  left  their  horses  in  a  covered  shed 
adjoining  the  hotel  on  the  west,  or  had  them  brought 
thither. 

Having  placed  my  things  in  one  of  the  one-bed  rooms,  1 
walked  to  the  pretty  brook  in  the  Quebrada  de  Salas,  two 
or  three  hundred  feet  east  of  the  station,  and  went  up  its 
bed  much  farther  than  on  the  previous  visit  in  December. 
For  some  distance  its  banks,  which  are  of  rock  throughout, 
become  higher  and  more  vertical,  then  lower  again  farther 
upstream.  A  young  man  and  a  girl,  sixteen  to  twenty  per- 
haps, became  interested  in  what  I  was  doing  and  caught 
such  insects  as  they  could  in  their  fingers  and  brought  them 
to  me.  At  one  place  where  pinuelas  made  it  difficult  to  fol- 
low the  brook,  I  turned  into  a  potrero  where  stood  a  "cor- 
tess"  tree,  which  was  a  mass  of  golden  flowers  but  had  no 
leaves  whatever.  I  broke  off  a  flower  cluster  of  twenty-seven 
flowers,  each  flower  with  a  corolla  of  five  partly  united  yellow 
petals  streaked  on  the  inner  side  of  the  tubular  portion  with 
pale  purple  lines.  The  flowers  were  two  to  three  inches  long 
and  nearly  two  inches  across  at  the  mouth  of  the  corolla. 
As  one  looked  up  to  the  Aguacate  Mountains  these  golden- 
crowned  cortess  trees  dotted  the  hillsides  here  and  there, 
taking  the  place  of  the  por6-por6  trees  blooming  a  few 
months  before.  According  to  Professor  Pittier  the  cortess 
or  corteza  (Tecoma  chrysantha,  one  of  the  Bignoniaceae)  is 
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also  called  "corteza  amarilla"  and  "guayacan"  in  Costa 
Rica. 

The  potreros  themselves  were  sun-burnt,  while  most  crop 
fields  had  had  their  stubble  recently  burnt  over  with  fires 
whose  smoke  was  a  marked  feature  of  the  western  landscape 
at  this  time  of  year.  In  the  midst  of  such  brown  or  black 
stretches  stood  the  guanacaste  trees  in  fresh  green  foliage 
waving  in  the  breeze  and  thickly  covered  with  seed  pods  now 
turned  to  a  rich  Indian  red.  Many  of  the  pods  had  fallen  to 
the  ground  and  when  shaken  their  seeds  rattled  most  vigor- 
ously. The  pods  are  three  to  six  inches  in  longest  diameter, 
curved  on  themselves  in  a  circle,  the  ends  of  the  pods  some- 
times even  overlapping.  The  seeds,  ten  to  fourteen  in  num- 
ber, are  elliptical,  three-eighths  inches  long,  dark  brown 
with  a  paler  ellipse  on  each  side.  Although  loose  enough  to 
rattle,  the  seeds  are  not  unattached  but  each  one  is  fastened 
at  one  end  by  a  partly  coiled  yellow  thread  in  its  own  sepa- 
rate compartment  of  the  pod. 

As  I  was  about  to  get  into  my  bed  that  night  (April  8)  I 
found  a  most  curious  animal  running  over  it.  As  may  be 
guessed,  I  found  a  variety  of  "animalitos"  in  beds  in  Costa 
Rica,  some  of  them  indeed  rather  too  large  to  be  entitled  to 
that  diminutive,  but  this  was  the  most  extraordinary  of  all 
I  met  in  such  situations.  It  was  Ammotrecha  stolli,  one  of 
the  group  of  Arachnids  known  as  Solpugids.  Its  body  was 
three-eighths  of  an  inch  long,  although  when  its  legs  were 
spread  out  as  in  moving  it  covered  more  than  half  an  inch. 
Its  short  fore-body  bore  a  pair  of  jaws  longer  than  itself, 
pointing  forward,  each  terminating  in  a  pincer  whose  jaws, 
upper  and  lower,  were  of  equal  length,  toothed  along  their 
opposing  edges  and  had  sharp  curved  tips.  Behind  these 
appendages  was  one  pair  of  five-jointed  palps  and  then  four 
pairs  of  legs.  The  palps,  on  the  whole,  were  thicker  and 
longer  than  any  of  the  legs  except  the  fourth  or  last  pair. 
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The  first,  third,  and  fourth  legs  were  successively  longer,  the 
second  were  the  shortest  of  the  four.  On  the  under  side  of 
the  fourth  legs,  near  their  bases,  were  some  curious  projecting 
sense-organs.  The  upper  surface  of  the  fore-body  possessed 
a  pair  of  eyes  near  the  middle  of  its  front  edge  and  only 
its  hind  portion  was  divided  by  cross-furrows  into  three 
small  segments.  The  hind  body,  on  the  contrary,  which 
was  several  times  longer  and  lay  behind  all  the  legs,  was 
clearly  marked  off  into  ten  segments.  Unlike  the  scorpions 
the  hind  end  of  the  body  was  rounded  and  without  any 
sting  or  spine.  I  quickly  got  cyanide  bottle  and  forceps 
and  secured  the  creature.  Whether  it  would  have  annoyed 
me  as  a  bed-fellow,  I  shall  never  know,  as  no  others  appeared. 
Another  Solpugid  was  taken  at  Liberia  in  January  in  the 
school  room  where  Professor  Tristan  and  I  slept. 

About  midnight  the  wind  blew  very  strongly  and  sud- 
denly and  every  loose  corner  of  galvanized  iron  about  the 
building  rattled  and  the  whole  house  shook  perceptibly. 

I  wished  to  descend  to  the  bottom  of  the  canon  of  the 
Rio  Grande  de  Tarcoles.  The  information  available  at  the 
hotel  was  that  there  were  two  roads,  one,  seven  or  eight  kilo- 
meters distant,  diverging  from  the  road  leading  from  the 
town  of  Atenas  to  Alajuela,  the  other  the  road  from  Cebadilla 
to  the  new  electric  plant  under  construction.  I  knew  some- 
thing of  this  plant  from  Mr.  Clark  and  as  this  was  the  shorter 
way  and  also  insured  a  water  supply  I  chose  it.  As  I  went 
along  the  railroad  to  Cebadilla  on  April  12  I  was  able  to 
add  another  species  or  two  to  my  present  collection.  In- 
deed I  had  the  same  experience  each  day  here,  for  apparently 
dragonflies  came  up  from  the  river  or  other  stream  to  hawk 
over  the  tracks  in  search  of  insect  prey — as  I  did. 

The  road  from  Cebadilla  for  a  mile  at  least  was  the  one 
I  had  taken  the  preceding  day  to  the  Rio  Tizate.  It  was 
probably  the  best  in  the  country,  well  constructed,  finely 
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graded  and  telforded.  It  was  built  by  the  Purdy  Engineer- 
ing Co.,  an  American  firm,  to  an  electric  power  plant  which 
they  had  begun  in  the  Rio  Grande  canon  for  new  American 
owners  of  the  Aguacate  gold  mine.  After  leaving  the  public 
road,  which  continues  beyond  the  Tizate,  this  new  road 
entered  the  grounds  of  the  plant,  wound  down  among  wat- 
ered and  consequently  bright  green  pastures  (in  contrast  to 
the  surrounding  country)  wherein  horses  and  cattle  were 
feeding.  By  the  roadside  was  a  guachipelin  with  deep  pink 
blossoms.  Where  this  road  began  the  descent  into  the 
canon,  the  altitude  was  1550  feet.  Halfway  down,  at 
1300  feet,  were  wooden  houses  with  wire-screened  windows 
and  running  water  piped  from  the  rocky  canon  side,  re- 
cently erected  for  the  manager  of  the  plant  and  his  assist- 
ants. The  road  then  zigzagged  down  to  the  canon  floor, 
where  were  some  workshops,  storage  sheds,  the  beginning 
of  a  tunnel  for  the  water  column  which  was  to  furnish  the 
power  and  many  lengths  of  iron  pipe,  five  feet  in  diameter, 
bolted  together  and  lying  in  position  on  the  lowermost 
section  of  the  road.  I  had  heard  from  Mr.  Clark  that  the 
heavy  expenditures  made  here  had  been  called  in  question 
by  the  stockholders,  on  the  ground  that  they  were  much 
too  great  in  proportion  to  the  yield  of  the  mine  for  which 
they  were  primarily  intended  and  it  had  been  charged  that 
the  stockholders  had  been  deceived  as  to  the  real  value  of 
the  mine.  I  was  not  astonished,  therefore,  to  find  no  work 
going  on.  I  had  stopped  at  the  manager's  office  to  ask  per- 
mission to  go  down  to  the  river  but  there  was  no  one  there 
except  native  women  and  children,  who  told  me  the  manager 
was  in  San  Jose  but  would  return  about  10  A.  M.  As  it  was 
then  about  9  I  decided  to  go  down  and  ask  permission  after- 
ward. After  passing  the  shops  I  went  on  to  the  actual 
water  edge,  here  about  1060  feet  above  sea-level  and  did  a 
little  collecting.     The  dragonnies  I  obtained  at  the  canon 
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bottom  were  not  different  from  those  I  had  already  found 
at  the  top,  550  feet  higher. 

Then  I  walked  downstream  as  far  as  the  clearing  extended, 
climbed  a  quantity  of  loose  rock  and  reached  the  mouth 
of  the  Tizate,  which  descended  into  the  Rio  Grande  de 
Tarcoles  through  a  gorge  heaped  with  large  boulders,  while 
the  canon  side  overhung  in  a  way  unpleasantly  suggestive 
when  one  thought  of  earthquakes.  I  clambered  up  the 
boulders  for  about  a  hundred  feet  to  a  very  fiat  one,  where- 
from  I  had  a  good  view  up  and  down  the  Tizate  canon. 
The  forest  here  had  not  yet  been  cleared  and  some  of  the 
trees  were  two  to  three  feet  in  diameter  and  quite  tall.  The 
walls  of  the  Rio  Grande  canon  here  were  in  part  solid  rock, 
in  other  places  conglomerate  of  moderate-sized  boulders  in 
a  reddish  clay;  still  higher  up  above  the  manager's  house 
were  well-shaped  basaltic  columns.  A  specimen  of  rock 
from  the  bottom  of  the  canon  proved  to  be  of  the  same 
basalt  lava  as  that  found  along  the  railroad  near  kilometer 
post  34,  but  less  porous  (see  page  376).  The  geology  of  the 
canon  at  Cebadilla  has  recently  been  described  by  Mr. 
Romanes.  The  canon  bottom  was  extremely  hot,  being 
shut  away  from  the  cooling  effects  of  the  wind  perceptible 
at  the  top.  A  thermometer  on  the  side  of  the  manager's 
house  registered  nearly  940  F.  in  the  shade,  at  2.30  P.  M. 

Near  the  houses  were  some  tall  Anacardium  trees  {A. 
rkinocarpus?)  one  having  a  diameter  of  at  least  three  feet  at 
the  ground.  They  were  shedding  their  fruits,  which  came 
pattering  down  on  the  galvanized  iron  roofs  making  a  loud 
noise  when  the  stone  struck  the  metal.  Like  its  near  relative, 
the  maranon,  the  fruit  has  its  stone  outside  the  pulp — that 
is,  the  edible  portion  is  technically  the  receptacle.  The 
stone  is  quite  hard,  the  pulp  soft  and  green  within  and  with- 
out. I  saw  the  children  picking  and  eaten  the  freshly  fallen 
fruit,  each  of  which  was  about  two  inches  long,  so  later  I  made 
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the  experiment  myself;  the  pulp  was  sweet  and  pleasant- 
tasted,  not  astringent.  The  next  day  I  bought  three  mara- 
fions  (Anacardium  occidentale)  for  five  centimos  at  the  eating 
stand  at  Atenas  station,  where  they  were  sold  as  season- 
able fruit.  Each  was  about  three  inches  long,  the  pulp 
making  two  inches,  the  stone  one  inch,  of  the  length.  The 
pulp  was  yellow  and  covered  with  a  red  or  yellow  skin, 
the  red  almost  of  the  tint  of  a  less  "bricky"  tomato.  Its 
odor  suggested  the  anona;  its  taste  was  very  acid,  astringent 
and  somewhat  sweet.  The  hard  stone  which  hangs  below 
the  fleshy  receptacle  was  pale  purplish-gray  externally. 

Having  learned  the  dwelling  place  of  Tkaumatoneura 
larvae  on  the  Atlantic  side  of  Costa  Rica,  it  seemed  as  if 
they  or  a  similarly-constituted  species  should  live  in  similar 
situations — more  or  less  vertical  rock  faces  in  running  or 
falling  water — on  the  Pacific  slope.  To  obtain  data  on  this 
point  I  went  on  the  morning  of  April  13  to  the  Quebrada  de 
Salas,  south  of  the  railroad,  where  it  descended  steeply 
to  the  Rio  Grande  canon.  The  white  flowers  of  a  guapinol, 
a  mimosaceous  tree,  overhung  the  spot  but  out  of  reach. 
Dragonfly  larvae  were  in  the  swiftly  flowing  water,  but  not 
of  Thaumatotuura,  nor  did  they  possess  any  of  the  peculiar 
features  of  its  caudal  appendages.  They  were  chiefly  of 
a  species  of  Argia,  recalling  at  first  sight  Argia  ialamanca, 
the  associate  of  Thaumatoruura  in  the  waterfalls  of  Juan 
Vifias.  But  on  comparison  they  prove  to  have  the  caudal 
gills  proportionally  and  absolutely  longer  and  more  expanded 
than  those  of  talamanca,  although  not  as  slender  as  those 
of  Argia  extratua  from  the  vicinity  of  Cartago,  or  as  thin 
and  leaf-like  as  those  of  Argia  larvae  dwelling  in  the  less  rapid 
parts  of  streams  in  the  United  States.  There  was  a!so  a 
larva  of  Archilestes  grandis  there,  with  thin  oblong  gills, 
three-eighths  of  an  inch  long  and  rounded  at  the  tip;  in 
short,  nothing  which  at  ail  closely  approached  the  modifica- 
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tions  of  structure  which  we  had  found  in  the  Juan  Vinas 
falls. 

Although  I  went  to  bed  early  each  night  at  Atenaa,  I 
rarely  was  able  to  sleep  until  some  hours  had  passed.  The 
first  night  or  two  this  was  due  to  sudden  strong  gusts  of  wind 
which  rattled  every  loose  thing  around  the  house.  One 
night  a  nearby  accordion  wheezed  away  for  several  hours 
and  on  the  night  of  April  12  the  Senora  and  a  male  voice 
had  a  loud  and  prolonged  conversation,  which  easily  pene- 
trated to  the  second  floor.  Then  after  I  had  fallen  asleep 
I  was  awakened  by  the  shaking  of  the  hotel  just  as  it  had 
been  by  the  wind,  but  this  time  I  knew  from  the  absence  of 
other  sounds  that  it  was  due  to  earthquake.  A  second  more 
severe  shock  came  about  one  o'clock,  but  I  did  not  get  up 
and  eventually  went  off  to  sleep  again.  In  the  morning  the 
Senora  asked  if  I  had  not  been  afraid  of  the  "temblores." 
Rumors  that  this  earthquake  had  been  very  bad  at  San 
Jose  reached  Atenas  and  I  feared  that  the  railroad  might 
have  been  affected,  but  the  train  left  Atenas  and  arrived 
in  San  Jose  nearly  on  schedule.  I  left  this  train  at  the  Sabana 
station,  riding  thence  in  the  trolley  car  direct  to  the  Atlantic 
station,  and  as  we  passed  through  the  city  many  cracked 
walls,  fallen  plaster  and  brickwork  testified  to  the  work  of 
destruction. 
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CHAPTER  XIX 


SURUBRES  AND   OROTINA 


In  October,  accompanied  by  Professor  Tristan,  we  spent 
a  week  at  a  charming  farm  on  the  Surubres  River,  about 
eight  miles  from  the  Pacific  coast.  We  went  by  train  to  the 
terminus  of  the  Ferrocarril  al  Pacifico,  which  was  then  at 
Orotina;  there  we  hired  horses  at  once  to  take  us  to  the  Bon- 
nefil  farm,  which  was  "more  or  less  two  hours"  distant 
— decidedly  more  in  the  wet  season.  Our  way  led  at  first 
along  the  Carretera  Nackraal.  In  the  dry  season,  the  time 
of  shipping  coffee,  there  was  a  steady  stream  of  carts  travel- 
ing down  this  road  every  night  and  early  morning,  but  now 
in  the  deep  mud  of  the  winter  we  passed  few  carts  and  of 
course  no  coffee.  Beyond  the  little  village  of  San  Mateo 
we  turned  to  the  right  out  of  the  Carretera  Nacional  into 
a  much  poorer  and  muddier  road,  which  grew  worse  as  the 
fine  shower  beginning  soon  after  we  left  Orotina  turned  into 
a  steady  heavy  rain.  When  we  reached  the  edge  of  the  Sur- 
ubres valley  the  road  was  really  bad,  very  steep  with  deep 
mud  and  deeper  holes  but  the  beasts  behaved  nobly.  The 
Surubres  River  was  deep  and  rocky  with  a  swift  current, 
and  we  were  all  glad  when  we  had  safely  traversed  the  treach- 
erous fording.  Although  so  bad  this  last  bit  of  road  was 
extremely  pretty,  shaded  by  big  trees,  the  banks  draped 
with  maidenhair  ferns,  Selaginella,  Tradtscantia  and  mos- 
ses, and  in  places  the  horses'  hoofs  sank  into  a  deep  carpet 
of  the  same  plants. 

The  Bonnefil  farmhouse,  which  we  reached  late  in  the 
afternoon,  was  built  of  wood  and  had  board  floors;  there 
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were  three  rooms  besides  kitchen  and  outer  sheds,  and  across 
the  front  was  a  porch  where  we  ate  our  meals.  The  family 
consisted  of  Don  Pedro  Bonnefil  and  his  sister,  who  re- 
ceived us  most  kindly  and  gave  us  their  largest  room,  which 
I  think  they  must  have  used  as  a  dining-room  ordinarily. 

When  the  sun  shone  it  was  rather  hot  at  Surubres  but 
the  shade  was  cool  and  pleasant  and  we  were  comfortable 
under  blankets  at  night.  The  finca  was  beautifully  located 
and  I  hope  we  can  always  keep  a  vivid  picture  of  our  de- 
lightful meals  on  the  porch,  particularly  dinner,  when  the 
sunset  light  was  shining  redly  through  the  big  trees  at  the 
edge  of  the  cane  field  and  touching  the  new  leaves  of  the 
higueron  with  color  so  that  it  looked  like  a  huge  candelabrum 
of  which  the  lights  were  the  buds  of  the  tree.  Across  the 
Surubres  to  the  east  was  a  high  hill,  and  on  its  very  crest 
a  large  coyol,  the  last  tree  to  lose  the  sunset  light.  The  sun- 
set glow  was  exceedingly  short-lived  here  but  wonderful 
during  the  few  minutes  of  its  existence.  There  were  no 
mosquitoes  and  we  sat  on  the  porch  with  a  lamp  until  supper 
— a  meal  of  chocolate  for  us,  coffee  for  the  others,  bread, 
fresh  cheese  and  occasionally  cakes,  served  about  eight 
o'clock.  Frogs  and  toads  croaked,  crickets  chirped,  colts 
whinnied,  cows  lowed  and  now  and  then  we  saw  a  pair  of 
gleaming  eyes  as  some  inquisitive  bull  or  steer  came  near 
the  porch  to  stare  at  the  light.  Don  Pedro  and  Don  Fidel 
talked  politics,  Scriorita,  A.  and  P.  talked  plants  and  scenery 
as  far  as  our  Spanish  permitted;  or  the  Bonnefils  retired  and 
took  a  nap  while  we  prepared  the  day's  catch  or  wrote  up 
our  notes. 

As  we  sat  on  the  porch  at  dinner  or  during  the  afternoon 
rains,  great  macaws  flew  across  the  clearing,  usually  in  pairs 
but  once  three  together.  These  were  the  common  species 
(Ara  macao)  with  red,  blue  and  yellow  plumage.  As  the 
short  twilight  fell  we  often  heard  a  bird  with  a  high  mourn- 
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ful  note.  This  was  the  "cuyeo"  (Nycttdromus  aUricollis), 
whose  bones,  dried  and  ground  to  a  fine  powder,  are  used 
by  the  Indians  as  a  charm  against  their  enemies.  The 
powdered  bone  is  mixed  with  tobacco  in  a  cigarette  which 
when  smoked  causes  certain  death,  according  to  the  popular 
belief.1  Another  strange  mournful  sound,  like  a  woman's  cry, 
is  said  to  be  the  voice  of  the  "woman  of  the  river" — the 
Llorona.  Every  river  has  its  Llorona,  who  is  always  moan- 
ing and  crying  for  her  little  son,  drowned  in  the  river.  Still 
another  story  is  that  at  midnight  on  some  nights  there  can 
be  heard  the  rattle  and  rumble  of  a  cart  around  the  plaza, 
but  always  "una  carreta  sin  bueyes."  If  a  man  stays  too 
late  and  spends  too  much  at  the  pulperia  (saloon)  he  is  very 
apt  to  see  the  "cegua"  on  the  way  home.  This  is  a  beauti- 
ful girl  sitting  by  the  roadside,  who  asks  him  to  take  her  up 
on  his  horse  as  she  is  weary.  When  they  have  ridden  a  little 
way  he  speaks  to  her  and  she  turns  to  him  a  mare's  face, 
with  flaming  eyes,  huge  and  horrible.  Or  he  may  be  fol- 
lowed by  the  black  "cadejos"  whose  claws  rattle  on  the 
stones  as  he  runs. 

Education  and  government  oversight  are  changing  the 
outward  face  of  things  rapidly.  Until  fifteen  years  ago  there 
were  many  of  the  Indian  superstitions  represented  in  the 
Fiestas  Civitas,  but  at  the  time  of  our  residence  in  Costa 
Rica  there  were  but  few.  One  which  always  appeared  was 
the  "duefio  del  monte"  or  owner  of  the  forest,  a  man  who 
had  wandered  off  into  the  forest  and  was  lost.  As  his  clothes 
wore  out  he  covered  himself  with  mosses,  lichens  and  ferns 
so  that  he  was  always  green  and  leafy,  and  he  became  the 
owner  or  spirit  of  the  forest. 

Professor  Tristan,  to  whom  we  are  indebted  for  these  tales, 
said  that  in  Escazu  and  other  less  accessible  parts  of  the 

1  Some  other  Mipentitfona  concerning  the  cuyeo  arc  given  by  Cbenie  in  Tk*  Ami, 
IX,  p.  324,  1893. 
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country  there  were  still  witches,  but  the  government  had  so 
shadowed  them  that  they  were  very  shy  about  appearing 
as  such.  A  typical  example  of  their  advice  is  the  following: 
— a  man  consulted  a  witch  to  know  how  he  could  ride  an 
unbroken  horse  without  being  thrown.  She  told  him  to  call 
the  next  morning,  when  he  received  two  dried  leaves  with 
the  following  directions.  "Tie  your  horse  so  that  he  cannot 
jump.  Get  on  and  put  one  of  these  leaves  between  each 
knee  and  the  saddle  and  press  the  leaves  tightly  against 
the  saddle.  Then  have  some  one  untie  the  horse  and  just 
as  long  as  the  leaves  are  pressed  against  the  saddle  you  can- 
not be  thrown."  The  man  followed  the  witch's  advice 
but  evidently  did  not  press  hard  enough  to  bring  out  the 
magic  of  the  leaves  for  he  was  thrown  and  broke  his  arm, 
upon  which  he  sued  the  witch  but  unsuccessfully. 

Around  the  edge  of  the  clearing  were  many  orange  trees. 
Directly  in  front  of  the  house  and  perhaps  seventy-five 
feet  away  were  two  huge  trees,  one  a  higueron,  the  other  a 
guapinol.  The  fig  was  in  the  act  of  losing  its  leaves,  which 
it  does  twice  a  year,  and  was  now  half  bare,  as  every  gust 
brought  down  a  shower  of  them,  stiff  and  leathery.  The 
"guapinol"  has  compound  leaves  of  two  leaflets,  each  leaflet 
having  one  straight  and  one  convex  edge.  The  straight 
edges  of  the  two  being  close  together  and  parallel,  a  sym- 
metrical whole  is  produced.  In  the  preceding  chapter  we 
have  mentioned  the  white  flowers  of  this  tree  in  April  near 
Atenas  station.  At  Surubres  in  October  the  thick  woody 
pods,  three  to  four  inches  long,  were  in  evidence.  Such  a 
pod  (from  near  Liberia  in  Guanacaste)  gathered  in  January, 
1910,  and  kept  whole  and  dry,  weighs  two  ounces  after  nearly 
five  years. 

Except  where  it  had  been  cleared  and  cropped,  the  country 
was  heavily  wooded  with  valuable  timber  trees.    Left  stand- 
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ing  in  the  small  clearing  around  the  house  were  fine  individual 
specimens  of  higuerones,  guapinol,  guachipelin,  two  sorts 
of  "hule"  (Castilloa  sp.),  the  rubber  trees  of  Costa  Rica, 
papayas  in  flower,  "cenizaro"  (Pithtcolobivm  saman)  whose 
extremely  hard  wood  is  valued  for  spokes  of  wheels,  maazana 
rosa,  maranon,  oranges,  sweet  and  sour  lemons  and  man- 
darins. The  forest  outside  the  clearing  was  magnificent, 
full  of  hule,  nance,  cedro  and  at  least  three  kinds  of  cacao. 
One  of  these  last  had  a  large  pod,  red  when  ripe,  growing  on. 
the  main  stem  of  the  tree.  Another  had  a  shorter  black  pod 
about  four  inches  long,  which  was  borne  on  the  younger 
branches  (Tkeobroma  angustifolia).  The  Costa  Ricao  name 
for  this  species  is  "cacao  silvestre"  or  in  parts  of  the  country 
"cacao  de  mico" — monkey's  cocoa.  And  all  the  pods  we 
found  had  a  hole  bitten  in  the  rind,  through  which  the  mon- 
keys had  evidently  thrust  their  hands  and  removed  the  seeds. 
The  seeds  of  the  cacao  are  in  four  irregular  rows  on  a  central 
placenta,  and  the  whole  mass  is  embedded  in  a  rich  white 
pulp  which  has  a  pleasant  taste.  It  is  greedily  eaten  by 
monkeys,  chickens,  birds  and  indeed  anyone  who  can  get 
at  it.  The  cacao  itself  is  contained  in  the  cotyledons.  The 
seeds  or  "cocoa  beans"  are  soaked  in  water  three  days  to 
clean  off  the  pulp,  dried,  ground  and  boiled  to  get  rid  of  the 
first  "crop  "  of  oil,  after  which  the  cacao  paste  is  ready  to  be 
made  into  chocolate.  Away  from  the  towns  it  is  always 
prepared  in  a  jicara  and  is  whipped  to  a  delicious  froth  by  a 
little  wooden  beater,  the  molenillo. 

Immediately  behind  the  house  was  a  small  fenced  garden 
patch,  with  enough  coffee  to  supply  the  family.  "Balsam 
of  Peru"  (Toluifera  pereira)  was  growing  here  and  "gengi- 
bre"  or  the  ginger  of  commerce  (Zingiber  officinale),  while 
by  the  fence  was  a  large  clump  of  "Hoja  de  sen"  or  "clavel- 
lina"  (Poinciana  pulckerrtma),  whose  medicinal  properties 
resemble  those  of  the  senna  of  druggists.    The  plant  grows 
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freely  about  habitations  on  the  Pacific  slope  and  although  not 
actually  cultivated  is  encouraged  on  account  of  its  handsome 
red  and  yellow  flowers,  as  well  as  its  usefulness  in  the  native 
pharmacopoeia. 

At  the  west  of  the  house-clearing  was  a  cane  field,  where 
several  "calabacero"  trees  (Crescentia  cujete)  were  growing. 
These  are  small  trees  with  thick  trunks,  rounded  or  slightly 
flattened  heads  and  exceedingly  stiff  spray.  The  large 
tubular  flowers  are  borne  on  older  branches  and  are  followed 
by  globular  or  elongated  fruits  six  to  ten  inches  in  diameter, 
which  have  an  extremely  hard  woody  rind  and  numerous 
dry  seeds.  The  fruits  are  very  useful  to  the  country  people. 
Those  of  globular  form,  known  as  "guacals,"  are  cut  in  two 
and  when  the  seeds  are  cleaned  out  are  used  as  bowls,  or 
holes  are  bored  and  the  shell  becomes  a  sieve  or  colander. 
The  elongated  ones,  called  " jicaras, "  have  one  end  cut  off 
and  serve  as  chocolate  pots,  bowls,  cups  or  dishes,  according 
to  size  and  shape.  These  vessels  are  often  beautifully  orna- 
mented by  cutting  away  the  dark  outer  rind  in  patterns  so 
that  the  lighter  inner  wood  is  exposed,  and  sometimes  they 
are  painted  in  addition.  They  all  have  round  bottoms, 
however,  and  must  have  a  little  wooden  stand,  the  "conejo" 
or  "salviilo,"  to  keep  them  upright. 

There  seemed  to  be  a  difference  in  the  shapes  of  the  leaves 
of  the  trees  in  this  clump  bearing  the  jicaras  from  those 
producing  the  gaucals.  The  jicara  had  entire  leaves,  eight 
to  ten  inches  long,  slightly  acuminate;  occasionally  the 
margin  was  indented  a  little  at  the  end  of  a  vein.  The  leaves 
of  the  guacal  were  usually  three-Iobed  at  the  tip,  although 
some  were  entire.  The  lobing  was  irregular,  sometimes  only 
two  lobes  being  present,  or  the  margin  might  be  entire  on  one 
side.  However  in  January,  P.  saw,  in  the  yard  of  the  hotel  at 
Filadelfia  in  Guanacaste,  a  jicara  and  a  guacal  tree,  both  laden 
with  shining  green  gourds.    The  leaves  of  these  two  trees 
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were  so  often  of  the  same  size  and  shape,  and  not  temate 
in  so  many  cases,  that  it  was  impossible  to  distinguish  the 
trees  by  the  leaves  alone. 

The  river  was  reached  most  quickly  from  the  house  by  a 
path  toward  the  east,  which  soon  dropped  into  the  steep- 
sided  ravine  and  led  a  beautiful  course  under  guanacastes, 
palms,  wild  cacaos,  cecropias  and  bull's  horn  thorns,  with 
many  other  trees  we  did  not  recognize.  Many  begonias, 
differing  from  those  about  Juan  Vinas,  were  full  of  bloom, 
draping  the  rocks  and  tree-trunks,  and  the  path  was  often 
ankle  deep  in  ferns  and  selaginellas.  At  the  bottom  of  the 
trail  was  an  especially  wide  and  dense  mat  of  vegetation, 
mostly  of  a  species  of  Selaginella  strange  to  us,  having  more 
pointed  fronds  than  those  we  had  seen.  Many  of.the  forest 
trees  had  an  abundance  of  aerial  roots  which  formed  net- 
works outside  of  the  trunk  and  between  the  buttress-like 
ridges  of  the  trunk  where  such  ridges  existed.  As  usual 
there  were  numerous  aroids  in  the  undergrowth  and  not  a 
few  in  the  form  of  vines  climbing  the  tree-trunks.  The 
bright  green  of  fresh  new  Heliconia  leaves  relieved  the  dark 
green  picture.  One  morning  one  of  these,  a  fresh,  young, 
perfect  leaf,  was  "smoking"  conspicuously;  the  sun  had  just 
begun  to  fall  on  it,  and  with  such  force  that  the  leaf  tran- 
spired or  lost  water  vapor  as  a  visible  mist  some  inches  wide 
and  rising  several  feet  above  the  leaf  tip  before  it  was  lost 
in  the  air. 

Termites'  nests,  high  on  tree-trunks,  and  with  covered 
trails  leading  up  and  down,  were  common.  A  typical  forest 
tree  with  a  stem  immensely  tall  before  it  branched,  bore 
a  termites'  nest  at  a  height  of  more  than  forty  feet  from  the 
ground.  The  brown  line  marking  the  covered  gallery  was 
very  distinct  against  the  pale  bark  and  visible  for  quite  a 
distance.  Bits  of  broken  termites'  nests  were  abundant 
on  the  ground  in  this  part  of  the  forest. 
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There  tvere  relatively  few  bromeliads  on  the  trees  here 
and  we  found  no  dragonfly  larvae  in  any  of  those  we  were 
able  to  examine,  although  the  adults  of  Mecistogaster  ornaius 
were  seen  in  these  woods.  The  yet  unfolded  leaves  of  the 
numerous  Heliconias  formed  cornucopias  often  filled  with 
water,  and  perhaps  may  take  the  place  of  the  bromeliads 
of  the  Atlantic  slope  as  breeding  places  for  these  forest 
dragonflies;  with  this  in  mind  we  frequently  searched  among 
these  leaves  for  larva;.  In  pulling  down  one  to  ezamine  it 
P.  found  that  a  bat  was  disturbed  from  somewhere  and  flew 
off.  Later  another  bat  disappeared  from  the  same  vicinity, 
so  suspecting  that  they  had  come  from  this  leaf  he  pulled 
it  over  more  cautiously  and  looking  in  saw  a  third  still  within. 
It  was  a  small  bat,  with  the  body  about  one  and  a  half 
inches  long,  exclusive  of  the  tail.  Its  most  striking  features 
were  the  suckers  on  its  limbs;  each  wing  had  a  sucker  on  the 
front  edge  where  ordinary  bats  have  a  claw,  and  each  hind 
foot  bore  a  smaller  sucker.  It  was  a  species  of  Thyropura, 
probably  T.  discifera.  Subsequently  I  unrolled  the  remain- 
der of  this  leaf  finding  in  the  bottom  bat  excrement  and  num- 
bers of  very  small  flies,  Leptocera  {or  Limosina)  bromeliarum, 
of  the  family  Borboridae.  They  were  from  one-fiftieth  to 
one-thirty-third  of  an  inch  in  length,  with  a  black,  almost 
shining  body  and  clear,  somewhat  yellowish  wings.  As 
the  specific  name  indicates,  this  insect  was  first  found  in 
bromeliads.  It  was  discovered  at  Cordoba,  Mexico,  in 
March,  1908,  by  Mr.  F.  Knab.  As  many  of  the  Borboridae 
are  scavengers,  these  individuals  may  have  fed  on  the  bats' 
excrement.  In  all  twenty-three  species  of  this  genus  of  Bor- 
boridae have  been  detected  by  Mr.  Malloch  among  the  small 
flies  which  we  collected  in  different  parts  of  Costa  Rica, 
and  sixteen  of  the  twenty-three  he  has  described  as  new. 

I  looked  through  other  unfolded  Heliconia  leaves,  finding 
within  them  more  of  the  small  flies  and  a  few  beetles,  but  no 
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dragonfly  lame.  The  beetles  were  of  two  species  and  a 
variety  of  Cephaloleia,  family  Hispidss.  The  smallest  spe- 
cies, C.  4-lineata,  was  seven  millimeters  long,  with  the 
head  dark  brown,  the  prothorax  orange  with  a  dark  brown 
middle  spot  narrowed  where  it  reached  the  hind  end  of  the 
segment;  the  elytra  brown,  with  a  longitudinal  yellow  stripe 
on  the  middle  of  each  but  not  reaching  the  hind  end,  and 
a  narrower  yellow  stripe  on  the  outer  edge.  C.  sUnosoma 
was  nine  millimeters  long,  its  head  and  thorax  similarly 
colored,  but  the  elytra  orange-brown  in  the  anterior  half 
and  black  in  the  posterior  half,  the  black  reaching  farthest 
forward  along  the  suture.  A  variety  of  C.  sUnosoma  was 
also  present,  similar  in  size,  in  color  of  head  and  of  thorax, 
but  having  the  elytra  uniformly  reddish-brown.  In  May, 
we  found  a  third  species  of  Cephaloleia,  C.  placida,  in  an  un- 
folded Heiiconia  leaf  near  the  Reventazon  at  Juan  Vinas. 
This  was  six  millimeters  long,  reddish-orange  above,  yellow 
beneath,  including  the  legs.  Each  elytron  had  ten  rows  of 
dark  punctures.  The  antennas  were  for  the  most  part 
blackish,  but  the  first  two  joints  and  the  tip  of  the  last  joint 
were  yellow  or  orange.  The  species  of  Cephaloleia  feed  on 
the  tender  leaves  of  their  host  plants,  according  to  Mr. 
G.  C.  Champion. 

Along  part  of  the  river  bank  which  we  explored,  bull's 
horn  thorns  were  abundant  and  close  together  so  that  one 
had  to  be  extremely  careful  to  avoid  them;  for  as  we  have 
said  the  bite  and  sting  of  the  ants  inhabiting  them  are  very 
severe  and  on  P.  at  least  raised  a  little  welt  lasting  perhaps 
half  an  hour.  I  noticed  that  the  plants  inhabited  by  ants 
ranged  in  height  from  one  to  thirty  feet,  but  not  all  were 
tenanted  although  the  great  majority  were.  It  was  not 
evident  why  some  were  not.  We  obtained  an  attractive 
little  Chrysomelid  beetle  (Megascelis  lacertina)  on  these 
thorns.    It  was  but  one-sixth  of  an  inch  long;  its  head  and 
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thorax  were  brownish-yellow,  but  with  a  metallic  green  re- 
flection, and  were  finely  punctured,  the  punctures  not  in 
rows.  The  elytra  were  metallic  green,  each  with  ten  longi- 
tudinal rows  of  punctures,  the  under  surface  of  body  and 
legs  clay-colored.  We  made  no  observations  on  its  relations 
to  the  ants — if  it  have  any. 

One  day,  while  sitting  quietly  on  a  stone  by  the  river, 
A.  saw  a  "nutria"  (perhaps  Lutra  latidens),  an  otter-like 
animal  with  gray  fur  and  a  long  tail,  run  out  of  the  woods 
upon  the  stones  a  short  distance  upstream;  then  it  entered 
the  water  and  swam  across  the  river,  seeming  quite  unaware 
of  her  presence  although  she  was  in  full  view. 

It  was  impossible  to  follow  the  stream  for  any  great  dis- 
tance either  up  or  down,  as  the  gorge  had  steep  sides  and 
going  downstream  the  many  little  tributaries  increased  the 
volume  of  water  so  rapidly  that  the  ravine  bed  was  full. 
At  these  points  therefore  we  had  either  to  return  or  scramble 
up  the  side  of  the  ravine  into  thick  charral  where  we  rarely 
saw  dragonflies  and  which  was  difficult  walking.  But  the 
little  bit  of  wider  river  valley  produced  several  valuable 
finds.  Dragonflies  new  to  the  Pacific  slope  of  Costa  Rica 
were  taken  here:  a  new  species  of  Philogenia,  a  small  form 
of  Paiamnema  nathalia  and  a  little  Progomphus  (P.  pygmaus) 
not  previously  recorded  from  anywhere  between  Guatemala 
and  Bogota.  This  last  was  hardly  one  and  one-quarter 
inches  long  with  a  wing-spread  of  one  and  one-half  inches. 
Its  colors  were  dark  brown  and  green.  Its  eyes,  bluish- 
green  above  and  paler  below,  did  not  nearly  meet  on  the 
top  of  its  head  and  the  hind  wings  were  distinctly  wider 
than  the  fore  pair.  It  was  swift  of  flight,  wary,  and  difficult 
to  follow  with  the  eye  because  its  colors  so  nearly  coincided 
with  those  of  the  sand  and  reflected  bottom  of  the  river. 
Better  still,  we  found  one  transforming  Progomphus  and  its 
exuvia,  and,  on  later  days,  the  living  larvse.    The  latter, 
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five-eighths  inches  or  less  in  length,  were  taken  with  a  small 
water  net  from  a  bit  of  sandy  bottom  over  which  the  current 
was  upstream  as  the  result  of  a  partial  whirlpool  due  to  a 
curving  of  the  stream-bed.  The  larva  lived  entirely  buried 
in  the  sand.  A.  found  that  merely  skimming  the  surface 
of  the  sand  was  unsuccessful,  but  by  taking  the  sand  to  a 
depth  of  half  to  three-quarters  inches  the  larvae  were  secured. 
On  placing  them  in  a  bottle  of  water  with  sand  at  the  bottom 
they  frequently  stood  end  on,  head  in  the  sand  and  tail  up, 
and  they  probably  take  the  same  position  in  the  stream-bed. 
At  other  times  they  assumed  the  horizontal  position  in  the 
sand,  completely  covered  by  it,  and  the  only  indication  of 
their  presence  was  when  a  grain  of  sand  suddenly  rose  in 
the  water,  probably  as  the  result  of  a  slight  spouting  of  water 
from  the  rectum  in  the  respiratory  process.  They  moved 
swiftly  through  the  water  in  the  bottle  from  time  to  time, 
returning  to  the  sand.  They  also  burrowed  rapidly  through 
the  sand  with  the  legs,  throwing  sand  out  behind.  We  were 
never  able  to  keep  these  Progompkus  larvae  alive  in  captivity 
for  more  than  a  day  or  two,  which  is  no  doubt  correlated 
with  their  habit  of  burying  themselves  in  sand  under  swiftly 
flowing  water. 

Near  where  the  road  forded  the  Surubres  stood  a  small 
trapiche  or  sugar  mill,  not  in  use  at  this  season,  and  along  the 
river  bank  below  the  ford  was  a  cane  field  surrounded  with 
tangled  masses  of  a  morning-glory  or  "churristate."  The 
trapiche  having  a  roof,  was  a  favorite  place  of  retreat  if  we 
were  collecting  near  it,  when  we  were  caught  in  a  shower  or 
the  sun  grew  too  hot.  The  lovely  bit  of  shady  road  was  a 
delight,  with  its  banks  hung  with  maidenhair  ferns  of  at 
least  five  species,  Selaginellas  of  at  least  three  kinds  and  the 
whole  luxuriant  drapery  shot  through  with  begonias — be- 
gonias with  tall  red  stems,  smooth,  thick  rounded  leaves  and 
red  or  white  flowers;  begonias  with  hairy  pointed  leaves  and 
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white  flowers;  dainty  little  begonias  with  long  narrow  leaves 
and  pink  flowers.  The  last  two  we  saw  only  on  the  Pacific 
side,  the  first  we  found  in  profusion  in  the  Reventazon  valley 
at  Juan  Vinas.  The  bull's  horn  thorn  was  common  along  this 
road  and  we  watched  the  ants  sipping  the  nectar  from  the 
glands  on  the  petioles.  On  the  leaves  of  roadside  plants 
were  a  number  of  flies  {Scepsis  sp.)  some  of  which,  reddish- 
brown  in  color,  had  the  abdomen  contracted  to  a  narrower 
stalk  where  it  joined  the  thorax  and  the  wings  folded  down 
over  the  back.  These  features  gave  the  fly  a  very  ant-like 
appearance  and  it  ran  over  the  leaf  in  quite  ant-like  fashion. 

Leaf-cutting  ants  were  very  active  at  Surubres,  and  along 
the  road  from  Orotina.  We  noted  one  column  of  ants  nine 
inches  wide,  formed  by  the  junction  of  several  smaller  col- 
umns. The  pieces  of  leaves  which  they  were  carrying  had 
become  so  wet,  owing  to  the  rain,  that  the  ants  were  dropping 
them  in  a  great  heap. 

Behind  the  house,  and  in  a  general  northerly  direction, 
the  land  rose  considerably  so  that  the  highest  part  of  the 
farm  was  1000  feet  according  to  our  aneroid,  while  the  farm- 
house stood  at  800  feet  and  the  river  a  little  below  the  ford 
was  only  550  feet.  This  upper  part  of  the  farm  was  either 
forest  or  old  pasture  growing  up  into  charral,  through  which 
we  climbed  on  October  20  with  little  Jose  and  his  big  machete 
to  cut  a  way  for  us.  From  the  highest  parts  of  the  charral 
we  obtained  fine  views  toward  the  southwest,  where  the 
Gulf  of  Nicoya  and  the  Pacific  could  be  clearly  seen :  Puntare- 
nas  was  hidden  by  nearby  hills  but  our  view  extended  from  a 
little  south  of  that  port  to  the  Herradura  Mountains,  and  in- 
cluded the  lower  part  of  the  Gulf  with  a  number  of  its  islands, 
the  peninsula  of  Nicoya  and  the  Rock  of  Caldera.  One  of 
the  best  of  these  views  we  had  from  a  hillock  marked  by  a 
single  tall  tree  which  Jose  said  was  a  corteza.  Above  the 
corteza  was  a  "rancho,"  a  hut  with  a  steeply-sloping  gable 
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roof  constructed  very  neatly  of  palm  stems  in  two  layers,  the 
inner  parallel  to  the  ridge  pole,  the  outer  at  right  angles 
thereto.  We  rested  a  few  minutes  at  the  rancho,  glad  of  the 
shade  for  the  sun  was  shining  brightly  and  it  was  about  one 
o'clock.  Thence  we  continued  upward  behind  the  rancho 
to  the  forest,  making  our  way  back  to  the  farmhouse  by  a 
different  and  higher  path  through  brief  showers. 

Much  of  our  way  lay  through  charral  where  the  tangle  was 
composed  of  escobilla,  "quiebra-plato"  {Crotalaria  tnullina), 
zorillo  and  an  appalling  number  of  thorny,  spiny  plants.  Of 
these  the  most  conspicuous,  because  of  its  numbers  and  its 
spines,  was  the  "rabo  de  iguana"  or  lizard's  tail  (Mimosa 
velloziana).  With  its  pink  balls  of  stamens,  long  sterns 
climbing  over  other  plants  or  sending  out  canes  like  black- 
berries, and  its  highly  sensitive  leaves  of  eight  leaflets,  this 
plant  is  a  pretty  thing — until  one  touches  it.  But  all  the 
stems  are  set  with  four  rows  of  terrible  thorns,  strong,  sharp, 
recurved,  and  it  is  a  serious  matter  to  be  caught  by  them, 
not  to  mention  having  a  branch  sweep  across  one's  face  or 
neck.  Another  is  the  "lagartillo"  or  little  lizard,  a  bushy 
herb  with  compound  leaves,  numerous  pointed  leaflets  and 
strong  spines  on  the  under  sides  of  the  midribs.  The  small 
common  creeping  sensitive  plant  is  also  spiny  but  it  does  not 
usually  grow  high  enough  to  give  much  trouble.  All  these 
were  bound  together  by  morning-glories  and  other  creepers 
and  threaded  by  innumerable  cow-paths  less  than  a  foot 
wide  and  often  so  arched  over  and  grown  up  that  they  were 
extremely  hard  to  follow.  Here  and  there  were  fine  groups 
of  guanacastes,  wine  palms  and  other  taller  palms,  giving 
patches  of  welcome  shade.  In  the  wine  palm  or  "coyol," 
Acrocomia  vinifera,  the  dead  leaves  are  retained,  attached 
to  the  tree  but  hanging  downward,  their  withered  brownish 
color  forming  a  gradual  contrast  to  the  more  erect,  green, 
younger  leaves.    The  bases  of  the  old  dead  leaves  remain  on 
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the  trunk  even  down  to  the  ground,  giving  the  tree  a  scaly 
appearance.  Among  the  taller  palms  was  one  called  "  palma 
real" — royal  palm — which  is  probably  the  Attalea  gompko- 
cocca.  It  has  no  drooping  leaves  and  its  smooth  trunk  ap- 
parently reaches  to  a  greater  height  than  does  that  of  the 
coyol.  The  other  royal  palm  (Oreodoxa  regia),  said  to  be 
originally  from  Trinidad  and  the  northern  coast  of  South 
America  but  which  has  been  cultivated  in  Costa  Rica,  is 
distinguished  by  its  trunk  being  swollen  in  the  middle  and 
tapering  thence  both  upward  and  downward.  The  "peji- 
baye"  palm  {GuUelma  utilis)  also  grew  on  the  Bonnefil  farm, 
and  is  similar  in  shape  to  this  Attalea,  but  is  easily  recog- 
nized by  the  bands  of  long  sharp  spines  around  its  trunk, 
separated  by  narrower  spineless  bands.  The  coyol  also  has 
spines  on  the  attached  leaf-bases,  but  these  spines  are  not  in 
bands  but  scattered  irregularly;  they  are  three-sided  and 
five  or  more  inches  long. 

Another  palm  of  this  region  was  the  "palma  de  som- 
brero," a  round-leaved  species  of  J  nodes;  it  is  apparently 
without  erect  stem  so  that  the  leaves  and  fruit  seem  to 
spring  directly  from  the  ground.  The  better  kinds  of  hats 
were  made  of  the  fine  fibers,  the  cheaper  of  the  coarse  ribs. 
"Escobas"  or  brooms  were  also  made  of  these  ribs  and  one 
of  the  stations  on  the  Pacific  Railroad  was  named  Escobal 
from  the  broom  factory  there. 

The  Surubres  River,  and  the  Bonnefil  farm  particularly, 
were  favorite  collecting  grounds  of  the  late  Professor  Paul 
Biolley,  a  connection  by  marriage  of  the  Bonnefil  family. 
He,  however,  visited  it  only  in  the  dry  or  summer  season. 
Our  visit  was  therefore  planned  for  the  wet  season  in  order 
to  supplement  his  collections,  and  in  spite  of  the  drawbacks 
of  deep  mud,  regular  rains  and  in  addition  a  bad  "  temporal" 
we  found  the  results  most  interesting  and  valuable.  If  we 
had  had  the  morning  sunshine  usual  in  the  rainy  season,  we 
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should  certainly  have  taken  many  more  species,  for  when- 
ever the  sun  did  shine  a  number  of  dragonflies  appeared, 
only  to  be  invisible  again  when  the  clouds  once  more  ob- 
scured the  sun. 

Professor  Tristan's  leave  of  absence  having  expired,  he 
was  forced  to  return  to  San  Jose  on  the  twentieth  of  October, 
but  we  remained  two  days  longer  with  Senor  Bonnefil.  We 
left  Surubres  at  7  A.  M.,  our  kind  hosts  furnishing  us  with 
horses  to  go  to  Orotina.  We  had  stayed  with  them  a  week; 
they  gave  up  their  best  room  to  us,  entertained  us  with  the 
best  they  had  of  everything,  made  chocolate  especially  for  us 
because  they  discovered  we  liked  it,  sent  the  small  Jose  with 
us  as  path-cutter  almost  every  day,  supplied  us  with  horses 
for  our  return, — and  all  this  because  we  were  strangers  to  the 
country  and  friends  of  a  friend  of  their  niece's  husband! 
They  were  most  delightful  people  to  visit,  too,  for  they  loved 
country  life,  loved  and  knew  the  trees  and  plants  and  beasts 
and  gave  us  much  information  about  these  things. 

Owing  to  the  temporal  the  roads  were  much  worse  going 
back  to  Orotina,  and  the  hill  up  from  the  Surubres  was  really 
terrible,  it  was  so  steep,  so  deep  in  mud  and  so  slippery.  P. 
rode  a  mare  with  a  colt  at  home,  and  she  had  to  be  forced  the 
whole  way.  The  main  carretera  was  unspeakable.  Partly 
from  these  delays,  partly  because  of  a  difference  in  time- 
pieces, we  missed  the  daily  train  at  Orotina.  This  meant 
staying  all  night  there,  which  was  not  in  our  plans  at  all. 
However  the  Hotel  Internacional  might  have  been  worse. 
The  temporal  continued  all  day  and  night  and  we  sat  on  the 
balcony — luckily  the  hotel  was  two-storied — reading  Cym- 
beline.  (We  tried  to  carry  something  to  read  and  something 
to  eat  wherever  we  went.) 

Most  of  Orotina  (called  Santo  Domingo  until  recently — 
the  railroad  tickets  still  bore  that  name)  was  along  two 
streets;  one  was  occupied  by  the  railroad,  the  other  was  at 
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right  angles  to  the  first.  The  houses  were  built  with  very 
wide  boards  for  walls  but  had  roofs  of  heavy  tiles  or  of  cor- 
rugated iron.  One  store,  the  Hotel  Internacional  and  the 
Government  building  were  two-storied,  all  other  buildings 
had  but  one.  The  grass-covered  plaza  lay  south  of  the 
tracks.  Its  east  side  was  occupied  by  the  church,  which  was 
quite  un-Spanish  looking.  It  was  long  and  low,  but  the 
plaster-covered  west  facade  was  two-storied  and  surmounted 
by  a  peaked  cupola;  the  numerous  windows  were  filled  with 
clear  glass  and  had  round  heads.  The  church  stood  in  a 
pretty  garden,  with  boundaries  of  square  brick  pillars  and 
iron  bars,  while  before  the  entrance  porch  were  two  rows  of 
cocoanut  palms.  Within,  the  ceiling  of  the  church  was 
paneled  lengthwise  with  a  dark  wood.  Altogether — leaving 
the  chancel  out  of  consideration — this  church  rather  sug- 
gested some  colonial  edifice  of  the  United  States.  On  other 
sides  of  the  plaza  were  the  green-painted  frame  Government 
building  already  referred  to  and  the  neat  school  for  boys 
(varones). 

Cocoanut  palms  occurred  in  other  parts  of  the  town. 
Across  the  side  street  from  the  hotel  was  a  fine  group  very 
heavily  laden  with  nuts,  and  near  them  a  papaya  with  four 
or  more  large  fruits  near  the  top  of  its  trunk.  Across  the 
railroad  from  us  were  scattered  ten  or  fifteen  coyol  palms. 
The  rain  prevented  us  from  seeing  much  of  Orotina  and  its 
surroundings  but  there  were  some  picturesque  hills  or  moun- 
tains to  the  north,  the  Aguacate  Mountains,  and  to  the 
southeast  the  Turrubales. 
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GUANACASTE PUNTARENAS  TO    LIBERIA 

La  Informacibn,  a  daily  paper  of  San  Jose,  said  in  its 
issue  of  January  6,  1910,  "The  Commission  for  qualifying 
the  teaching  personnel,  composed  of  Professors  Obregoo, 
Tristan,  Perez  Martin  and  Orozco,  leaves  today  for  Guana- 
caste  to  examine  and  qualify  the  teachers  who  offer  service 
in  that  province.  The  Commission  goes  to  Liberia  where 
it  will  pass  some  days  and  thence  to  Santa  Cruz  where  it 
will  pass  others  in  fulfilment  of  its  duties.  The  Commission 
will  be  joined  in  Guanacaste  by  Don  Salvador  Villar." 

This  Commission  was  sent  out  by  the  Ministry  of  Public 
Instruction.  Professor  Tristan  told  me  that  the  Subsecre- 
tary  of  this  department  learned  that  he  and  I  had  been 
planning  an  excursion  to  Guanacaste,  the  northwestern  prov- 
ince of  Costa  Rica,  at  this  time  (the  long  vacation  in  the 
schools  here)  and  gave  orders,  after  receiving  the  consent  of 
the  President  of  the  Republic,  that  I  should  have  the  privilege 
of  accompanying  the  Commission.  The  expenses  of  the  jour- 
ney were  paid  by  the  Government  for  me  as  well  as  for  the 
members  of  the  Commission  and  as  I  had  had  no  thought 
of  such  a  thing  and  had  made  no  requests  of  any  kind  this 
action  came  as  a  great  surprise.  ',.' 

The  railroad  ride  from  San  Jose  to  Orotina  (which  we 
reached  at  12.15  P-  M.)  was  uneventful.  At  the  latter 
place  the  Jefe  Politico  called  on  us  and  we  accompanied  him 
to  the  municipal  building  on  the  plaza.  It  was  a  two-storied 
wooden  structure,  the  lining  of  the  walls  and  the  ceilings 
being  of  the  same  material.    Repairs  to  the  ceiling  were  in 
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progress,  owing  to  the  damage  done  by  termites,  which  had 
reduced  much  of  the  panelling  to  a  mere  shell.  Some  of  us 
climbed  up  into  the  air-space  beneath  the  galvanized  iron 
roof  and  found  that  the  termite  galleries  ran  along  the 
wooden  roof  beams  to  the  very  summit  of  the  quadrangular 
pyramidal  roof.  The  ceiling  joists  of  the  second  story  where 
the  uprights  of  the  roof  beams  rested  bore  termite  nests 
composed  of  the  chewed  and  partly  digested  wood.  One  of 
these  nests,  broken  up,  was  swarming  with  the  termites,  with 
which  we  filled  a  vial.  The  attempt  was  being  made  to  de- 
stroy the  termites  by  putting  corrosive  sublimate  into  the  top 
of  the  nests  in  the  hope  that  it  would  be  gradually  carried 
downward,  and  swallowed  by  the  insects  in  their  gnawing. 

We  delayed  our  departure  from  Orotina  in  order  to  avoid 
riding  in  the  hottest  part  of  the  day.  Most  of  the  members 
of  the  Commission  had  considerable  baggage  and  this  was 
started  on  its  way  to  Esparta  in  an  ox-cart.  We  followed  on 
small  mules  and  one  white  horse,  leaving  at  3.10  P.  M. 
There  were  six  of  us,  as  the  Commission  had  a  secretary. 
During  the  afternoon  there  were  frequent  clouds  and  occa- 
sional sprinkles  but  we  seemed  to  be  on  the  edge  of  the  rain 
so  that  we  received  none  of  any  consequence. 

Our  route  from  Orotina  was  the  same  as  that  to  Surubres 
as  far  as  a  place  called  El  Higuito,  on  the  Carretera  Na- 
cional.  Wewent  through  San  Mateo  so  as  to  pass  the  church, 
a  plaster-covered  building  with  a  dome  looking  more  like 
that  of  an  astronomical  observatory,  except  for  the  absence 
of  an  opening  for  the  telescope.  Near  San  Mateo  I  noticed 
a  breadfruit,  a  tree  which  seemed  to  be  less  abundant  here 
than  on  the  Atlantic  side.  There  were  many  jicaras  and 
guacals  with  large  shining  green  gourds. 

Beyond  El  Higuito  was  to  me  unknown  country.  The 
road  was  in  good  condition  from  Orotina,  in  agreeable 
contrast  with  its  state  in  October;  it  was  now  dry,  hard  and 
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not  dusty.  We  descended  into  the  great  beautiful  tree- 
filled  barranca  of  the  Rio  Jesus  Maria,  from  which  stream, 
in  previous  years,  I  had  received  many  specimens  collected 
by  the  late  Professor  Biolley.  The  Intercontinental  Railway 
Commission  give  the  elevation  of  the  bridge  at  the  river 
as  438  feet  above  sea-level. 

Beyond  the  barranca  we  stopped  for  a  few  minutes  under  a 
large  tile-roofed  shed  by  the  roadside,  erected  by  the  Govern- 
ment for  the  shelter  of  the  many  travelers  on  this  road. 
Ox-carts  in  great  numbers  passed  in  both  directions,  being 
then  the  only  means  of  transportation  of  goods  between 
Esparta  and  Orotina,  just  as  they  were  over  the  whole  coun- 
try for  three  centuries.  At  Orotina  I  was  introduced  to  a 
Costa  Rican  artist  and  his  wife,  people  of  sixty  or  more; 
they  left  before  we  did  and  we  overtook  them  during  the 
afternoon.  They  were  traveling  in  an  ox-cart,  sitting  on  a 
mattress  placed  on  the  floor,  while  over  the  top  of  the  cart 
was  a  waterproof  covering.  Needless  to  say  travel  by 
ox-cart  is  very  slow,  as  may  be  judged  by  our  overtaking 
them,  for  even  we  took  five  hours  for  the  supposedly  fifteen 
miles  as  the  darkness  forced  the  latter  part  of  our  journey 
to  be  performed  at  a  mule  walk. 

After  leaving  the  shed  we  descended,  then  ascended 
another  but  less  deep  barranca,  of  the  Rio  Paires,  and  after 
that  I  could  tell  nothing  of  the  road  or  country  for  it  grew 
so  dark  that  I  could  hardly  see  my  mule's  head  and  I  was 
only  able  to  distinguish  any  one  of  our  party  by  their  white 
straw  hats  or  the  white  horse  which  Prof.  Perez  Martin 
rode.  As  for  riders  approaching  us  I  saw  nothing  of  them 
until  they  were  alongside.  Carts  or  droves  of  pigs  traveling 
in  the  opposite  direction  were  accompanied  by  lanterns 
which,  so  far  as  we  were  concerned,  served  to  blind  us  to 
everything  else.  As  there  was  no  rule  of  the  road  as  to  pass- 
ing and  as  it  was  impossible  to  see  the  width  of  the  road, 
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one  could  not  tell  on  which  side  an  approaching  light  was 
except  by  hearing  the  sound  made  by  cart  or  pigs.  This 
traveling  in  the  darkness  was  not  pleasant,  but  I  relied 
implicitly  on  my  mule  and  the  creature  did  not  fail  me. 

Finally  we  reached  the  hotel  in  Esparta  about  8.15  P.  M. 
and  tired  with  the  long  slow  ride  I  was  glad  to  dismount. 
The  streets  of  Esparta  were  lighted  with  oil  lamps,  the  houses 
were  built  of  wood.  The  accommodations  at  the  hotel  were 
limited  and  the  four  members  of  the  Commission  and  I 
slept  in  one  room,  the  secretary  in  an  adjoining  one.  We 
were  glad  to  turn  in  soon  after  our  nine  o'clock  dinner.  Some 
time  during  the  night  the  ox-cart  came  in  with  the  luggage 
and  delivered  it  at  the  railroad  station  in  the  morning. 
My  own  baggage  was  so  compact  that  I  took  it  all  on  my 
mule  with  me. 

On  January  7  after  coffee,  we  left  Esparta  promptly  on 
the  7  A.  M.  train  for  Puntarenas.  The  locomotive  had  a 
very  old-fashioned  smokestack;  the  train  was  composed  of 
a  couple  of  box  freight  cars,  a  second-  and  a  first-class  pas- 
senger coach.  A  few  days  earlier,  while  still  in  Cartago,  I 
had  read  Dr.  Sapper's  account  of  his  travels  in  this  part  of 
Costa  Rica  in  1899.  His  train  from  Puntarenas  to  Esparta 
consisted  of  a  single  first-class  coach  and  some  flat  cars  with- 
out sides  or  top  on  which  latter  the  freight  and  second- 
class  passengers  traveled,  one  of  these  unfortunates  being 
thrown  from  the  car  as  the  train  rounded  a  curve.  He  has 
some  severe  criticism  of  the  accommodations  furnished  as 
being  unworthy  of  the  otherwise  civilized  condition  of  Costa 
Rica,  and  it  was  pleasant  to  see  that  they  had  been  bettered. 
Until  the  gulf  beach  was  reached  the  railroad  passed 
through  much  rather  open  woods,  in  which  here  and  there 
the  poro-poro  was  conspicuous  by  its  bright  yellow  flowers 
and  almost  leafless  branches.  The  jocote  continued  to  sea- 
level  and  there  were  scattered  palms.    We  crossed  the  Rio 
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Barranca  on  a  new  iron  bridge  and  soon  after  stopped  at 
the  station  of  that  name  near  the  right  bank  of  the  river; 
between  railroad  and  river  was  a  cattle-farm.  After  stops 
at  two  small  stations  we  ran  out  in  sight  of  the  Gulf  of  Nicoya 
and  parallel  to  the  beach,  only  a  few  rods'  above  high  tide, 
so  that  breakers  rolling  in  were  plainly  visible  from  the  car 
windows.  Soon  an  estero  or  arm  of  the  sea  appeared  at  a 
slightly  greater  distance  on  our  right,  so  that  with  the  gulf 
on  our  left  we  ran  out  on  the  long  narrow  peninsula  near  the 
tip  of  which  is  situated  the  town  of  Puntarenas.  According 
to  Professor  Tristan  the  estero  is  the  former  mouth  of  the 
Rio  Barranca  which  now  empties  some  miles  farther  south. 
Reaching  Puntarenas  soon  after  8  A.  M.  we  established 
ourselves  at  the  Hotel  del  Pacifico,  at  the  corner  diagonally 
opposite  from  the  railroad  station.  Here  a  number  of  the 
local  school  authorities  greeted  the  Commission;  I  was 
introduced  to  them  and  also  to  Senor  Romagosa,  the  Captain 
of  the  Port,  a  very  agreeable  young  man,  educated  in  Ger- 
many and  speaking  English,  French  and  German.  We 
walked  to  the  gulf  side  of  the  town  where  were  the  custom 
house,  the  ice-factory,  ocean-going  steamship  pier  and  a 
recreation  pier  with  bath  houses.  Then  we  crossed  to  the 
opposite  water  edge  on  the  estero  where  the  pier  for  steam- 
boats plying  on  the  gulf  is  located.  Puntarenas  was  larger 
than  I  expected,  with  wide  streets  laid  out  at  right  angles 
and  more  ample  sidewalks  than  San  Jose.  The  streets  were 
sandy  and  unpaved,  but  lighted  with  electric  arc  lamps. 
Nearly  all  the  buildings  were  of  wood  except  for  the  tile 
or  galvanized  iron  roofs.  A  church  with  a  single  tall  spire 
looked  as  if  it  were  of  a  yellowish  stone  but  it  may  have  been 
painted  wood — it  was  off  the  line  of  our  walks  so  that  I  did 
not  examine  it  at  close  range.  The  cuartel  or  barracks  was 
a  plaster-covered  and  presumably  stone  or  adobe  structure. 
Most  buildings  were  one-storied,  but  on  the  principal  street 
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two-storied  ones  were  not  rare.  The  population  at  this  time 
was  about  4750. 

Three  of  us  returned  to  the  bathing  pavilion  where  I  had  a 
sea-bath,  inside  a  wire  net  enclosure  on  account  of  the  danger 
from  sharks.  It  was  at  such  a  distance  from  the  beach  as  to 
be  just  beyond  the  breaking  of  the  waves  and  too  deep  to 
stand  on  the  bottom,  consequently  not  available  for  those  un- 
able to  swim.  There  were  ropes  to  rest  on  and  a  plank  walk 
around  the  edge  of  the  netting  ten  or  twelve  feet  above  the 
water  from  which  one  might  dive.  I  enjoyed  my  swim,  the 
water  being  of  an  agreeable  temperature.  The  charge  for  a 
sea-bath,  suit,  towel  and  ample  well-ventilated  dressing- 
room  with  shower-bath  was  25  centimos  (12  cents).  After 
breakfast  some  of  us  went  to  the  Municipal  building,  on  the 
estero  side,  to  make  inquiries  concerning  our  departure,  as 
it  was  hoped  that  we  might  go  in  a  gasoline  launch;  instead 
we  received  orders  for  our  transportation  on  the  steamboat 
leaving  at  2  A.  M. 

In  the  afternoon  we  went  to  the  pier  to  see  the  Pacific 
Mail  Steamship  "Peru"  which  had  just  come  in.  The 
water  is  not  deep  enough  to  permit  vessels  of  her  draft  to 
come  up  to  the  pier,  which  extends  far  beyond  the  surf. 
Passengers  and  cargo  must  therefore  be  carried  from  ship  to 
pier  or  vice  versa  in  small  rowboats.  We  watched  some 
passengers  and  trunks  brought  ashore  in  this  way.  Al- 
though the  sea  was  smooth  there  was  enough  swell  to  neces- 
sitate some  agility  in  passing  from  the  rowboat  to  the  land- 
ing-stairs and  still  more  exertion  required  of  the  boatmen  to 
put  a  heavy  trunk  on  these  steps  and  drag  or  lift  it  up  by 
main  force.  It  is  advisable — for  the  sake  of  the  content* — 
that  trunks  making  this  trip  be  perfectly  strong  as  well  as 
light.  Later,  at  Captain  Romagosa's  invitation,  most  of 
our  party  went  out  to  the  "Peru"  in  his  boat  rowed  by 
three  Costa  Rican  sailors  in  white  duck  uniforms. 
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The  Gulf  of  Nicoya  as  seen  from  the  south  side  of  the  town 
is  very  picturesque,  as  most  of  the  horizon  is  bounded  by 
mountain-ridges,  the  Aguacate  Mountains  to  the  east,  the 
Herraduras  to  the  south  and  the  hills  of  the  peninsula  of 
Nicoya  to  the  west.  The  highest  conical  peak  of  the  Her- 
raduras is  known  on  the  maps  and  at  Puntarenas  as  the  Vol- 
can  Herradura,  but  its  volcanic  character  is  doubtful.  In 
the  gulf  are  a  number  of  islands  with  more  or  less  precipi- 
tous sides,  like  much  of  the  mainland  south  of  the  sandy 
peninsula  of  Puntarenas.  One  of  them  is  the  prison  island 
of  San  Lucas,  the  buildings  on  which  were  clearly  visible  in 
the  daylight.    The  mouth  of  the  gulf  lies  to  the  south. 

After  an  eight  o'clock  dinner  we  were  escorted  to  the  club 
on  the  estero  side  where  there  was  very  moderate  drinking 
and  story-telling.  One  of  our  hosts  showed  us  a  human 
figure  made  of  gold,  about  two  inches  long,  which  had  been 
brought  from  an  Indian  cemetery  in  the  region  of  the  Rio 
Grande  de  Terraba,  in  the  south  of  Costa  Rica. 

On  February  2,  1910,  after  our  return  from  Guanacaste, 
Professor  Tristan  and  I  walked  eastward  along  the  railroad 
two  kilometers  from  the  Puntarenas  station  and  between 
the  tracks  and  the  estero  found  a  mangrove  swamp  where 
the  soil  was  firm  enough  to  walk  upon.  The  "palo  de  sal" 
trees  (Avicennia  nitida)  here  were  about  fifteen  feet  high; 
even  at  the  estero's  edge  there  was  no  great  root  develop- 
ment such  as  is  described  on  a  later  page  in  the  account  of 
our  voyage  up  the  Tempisque.  The  ground  beneath  these 
trees  was  covered  with  little  shoots  three  to  five  inches  high, 
the  air-roots  or  pneumatophores  of  the  Avicennia,  and  with 
small  fleshy-leaved  plants,  Conocarpus  erecta.  As  one  went 
farther  from  the  estero  toward  the  railroad  the  undergrowth 
became  denser  by  the  appearance  of  various  weeds  of 
greater  height. 

In  this  tract  we  collected  four  species  of  dragonflies.     All 
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four  belonged  to  the  subfamily  of  the  Libellulinse,  having 
the  bases  of  the  hind  wings  wider  than  those  of  the  fore 
wings,  the  eyes  meeting  each  other  on  the  top  of  the  head 
and  the  conspicuous  triangle  of  veins  dissimilarly  shaped  on 
the  fore  and  hind  wings.  Two  of  these  four  species  were  of 
the  purely  tropical  American  genus  Micrathyria,  but  while 
one  of  them  (sckumanni)  is  known  only  from  the  Pacific 
side  of  Mexico  and  Central  America,  the  other  (ocellata 
quicha)  has  been  found  on  the  Atlantic  side  in  Mexico  and 
Guatemala  as  well.  They  were  about  one  and  one-quarter 
inches  long  with  a  wing-spread  of  two  and  one-eighth  inches. 
The  wings  of  the  female  sckumanni  were  pale  brown  at  the 
tips,  of  the  other  sex  of  this  species  and  of  both  sexes  of  ocel- 
lata  quicha  almost  colorless. 

The  other  two  species  were  of  Erythrodiplax,  also  an  em- 
phatically tropical  American  genus,  although  some  of  its 
representatives  are  frequently  found  north  and  others  south 
of  the  tropics.  The  specimens  of  E.  ochracea  which  we  took 
here  were  of  nearly  the  same  size  as  the  Micrathyrias  just 
mentioned.  They  had  the  bases  of  the  wings  brownish- 
yellow  which  becomes  darker  with  advancing  age.  In  Mex- 
ico and  Central  America  ochracea  is  known  on  both  coasts 
and  occasionally  up  to  5000  feet  altitude  although  it  is 
chiefly  a  lowlander;  in  South  America  it  is  known  east,  but 
not  west,  of  the  Andes. 

The  fourth  species,  E.funerea,  is  in  some  respects  the  most 
interesting.  It  is  one  and  three-fourths  inches  long  and  has 
a  wing-spread  of  two  and  one-half  inches.  Our  Puntarenas 
specimens  had  but  recently  transformed  and  the  immature 
wing  coloring  of  the  males  and  one  sort  of  females  consisted 
of  a  pale  yellowish-brown  extending  over  the  whole  width  of 
the  wings  from  the  bases  outward  for  two-thirds  the  wing- 
length,  while  the  extreme  tips  were  edged  with  darker  brown. 
There  was  also  another  sort  of  female  here,  with  the  same 
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darker  edging  to  the  wing  but  elsewhere  the  yellowish  color- 
ing was  confined  to  the  front  edges.  These  two  sorts  of  fe- 
males have  been  observed  in  many  places  where  the  males 
have  been  found.  That  sort  which  is  colored  like  the  male 
has  been  termed  homoeochromatic,  the  other  the  hetero- 
chromatic  female.  Of  the  152  individuals  from  California 
(where  one  male  has  been  found),  Mexico  and  Central  Amer- 
ica listed  in  the  Biologia  Centrali-Americana,  77  were  males, 
53  heterochromatic  females  and  22  homoeochromatic  fe- 
males. Erythrodiplax  funerea  thus  exhibits  a  different  kind 
of  sexual  dimorphism  from  that  which  we  have  described 
for  Thaumatoneura  at  Juan  Vihas.  As  funerea  becomes 
older  the  yellowish-brown  darkens  until  it  is  blackish-brown. 
In  this  mature  stage  there  is  usually  a  clear  uncolored  area 
at  the  bases  of  the  fore  wings  of  the  males  and  homoeochro- 
matic females.  The  wing-colors  of  the  heterochromatic  fe- 
males do  not  become  as  dark  as  do  those  of  the  other  sort  or 
of  the  males,  but  some  of  them  acquire  a  dark  brown  patch 
at  the  bases  of  the  hind  wings.  We  have  found  funerea  in 
various  localities  in  Guanacaste,  near  Turrucares,  near  Ala- 
juela,  and  at  Juan  Vinas.  Mr.  Lankester  has  taken  it  at 
Cachi  and  Professor  Tristan  on  the  Golfo  Dulce  and  at  Ori- 
cuajo.  In  general  the  individuals  taken  from  December  to 
March  show  the  immature  colors,  while  from  April  to  August 
they  have  those  of  the  fully  adult,  but  there  are  some  excep- 
tions on  both  sides  of  this  rule.  On  the  whole  funerea  is 
chiefly  an  inhabitant  of  the  Pacific  slope  of  Mexico  and  Cen- 
tral America,  but  as  indicated  above  individuals  are  found 
not  rarely  on  the  Atlantic  slope  as  well. 

We  returned  along  the  sea  beach  to  the  town;  there  was 
much  driftwood  in  small  pieces  above  high  water  mark,  few 
shells  but  many  burrows  of  small  sand  crabs,  an  occasional 
tiger  beetle,  probably  Cicindela  panamensis,  with  markings 
resembling  those  of  C.  ancoeisconenis.    The  body  was  eleven 
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millimeters  long,  the  hind  legs  very  long  (17.5  mm.)  and  very 
slender,  especially  the  tibia  and  tarsus.  There  were  also 
small  gray  asilid  or  robber  flies  (of  an  indetermined  genus 
of  the  Dasypogonmae)  about  three-eighths  of  an  inch  long. 
They  had  many  white,  gray  and  pale  yellowish  hairs  over 
the  body,  the  most  striking  being  those  of  a  pale  dirty  yel- 
low which  formed  a  thin  flat  brush  stretching  across  the  face 
below  the  antennae  between  the  relatively  large  eyes,  and 
projecting  downward  and  forward. 

At  I  A.  M.  of  January  8  we  went  to  the  wharf  on  the  es- 
tero  where  was  lying  the  small  cabinless  steamboat  "  Cariari " 
bound  for  Puerto  Ballena,  Guanacaste.  The  boat  was 
already  well  filled  with  men,  women,  children,  baggage  and 
freight,  but  somehow  we  and  our  not  inconsiderable  luggage 
were  piled  aboard  and  we  found  seats  on  the  bench  running 
around  the  bulwarks. 

To  my  agreeable  surprise  we  left  almost  on  the  minute 
of  the  announced  time  of  departure — 2  A.  M.  The  stars 
were  brilliant,  the  Southern  Cross  (which  I  had  not  seen  for 
many  months  owing  to  the  prevalent  cloudiness  in  the  in- 
terior) and  Orion  being  conspicuous,  and  later  the  Dipper. 
The  estero  was  very  smooth,  the  Gulf  not  disagreeably  less 
so.  We  snatched  a  little  sleep  in  various  uncomfortable 
positions.  About  5.30  we  landed  a  few  passengers  by  row- 
boat  at  Manzanillo  on  the  mainland;  it  is  the  port  nearest 
the  Aguacate  gold  mines,  to  which  a  road  leads.  It  was  now 
the  very  early  dawn  and  it  was  difficult  to  distinguish  more 
than  the  dim  outlines  of  the  houses  on  shore. 

Our  course  in  general  was  northerly,  passing  near  to  some 
islands  which,  like  much  of  the  eastern  shore  of  the  gulf, 
have  precipitous  sides.  Later,  off  to  the  left,  we  passed  the 
island  of  Chira,  the  largest  in  the  gulf,  whose  surface  is  a 
constant  succession  of  wooded  and  usually  round-topped 
hills.    I  saw  no  houses  and  I  was  told  it  was  not  inhabited. 
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A  short  distance  east  of  the  northern  part  of  Chira,  a  large 
bare  rock  projects  from  the  water,  possibly  a  couple  of  hun- 
dred feet  high;  it  is  known  as  Yuca  and  is  a  conspicuous 
object  for  a  long  distance  owing  to  its  yellow  color.  Several 
schools  of  porpoises  were  seen  near  the  boat. 

The  Gulf  gradually  narrowed  to  form  the  mouth  of  the 
Rio  Tempisque,  which  we  now  ascended.  This,  one  of  the 
large  rivers  of  the  country,  was  known  to  the  Chorotega 
Indians  (whose  descendants  have  mixed  with  Spaniards  and 
others)  as  the  Zapandi,  often  spelled  on  old  maps  £apandi. 
Some  distance  above  its  mouth  it  forks,  the  east  fork  being 
known  as  the  Rio  de  las  Piedras,  navigable  by  these  small 
steamboats  as  far  as  the  town  of  Bebedero.  The  west  fork 
retains  the  name  of  Tempisque  and  this  was  our  course. 
The  steamboat  left  Puntarenas  near  the  end  of  each  week  for 
Puerto  Ballena  on  the  Tempisque  and  near  the  beginning  of 
each  week  for  Bebedero.  Mail  for  Liberia  went  by  both  of 
these  routes  so  that  Liberia  received  two  mails  a  week. 

Soon  after  entering  the  mouth  of  the  river  we  stopped  at 
a  place  on  the  right  or  west  bank  whose  name  I  could  not 
learn,  to  land  a  couple  of  passengers  but  more  especially 
to  take  on  wood  for  fuel  for  the  engine.  Only  a  single  thatch- 
roofed  hut  was  visible  here.  To  the  west  appeared  two 
bare  gray  hills,  one  of  which  was  not  inaptly  compared  to  a 
church  on  account  of  its  resemblance  to  a  high-pitched  roof. 
At  this  fuel  station  the  banks  were  of  clay,  honeycombed 
with  crabs'  burrows  not  unlike  those  formed  by  the  fiddlers 
in  the  iniets  on  the  New  Jersey  coast.  As  we  waited  we  could 
see  the  honeycombed  soil  broken  into  masses  of  the  size  of  a 
man's  head  by  the  action  of  the  small  waves  and  dropped 
to  the  bottom.  Here  and  elsewhere  the  water  of  the  Tem- 
pisque was  muddy  and  it  is  said  to  be  always  so  on  account 
of  the  clayey  banks. 

As  we  went  up  the  river,  the  channel  lying  often  close  to 
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one  bank  or  the  other,  we  had  a  good  opportunity  to  see  the 
mangrove  trees  which  are  abundant  here.  There  were  two 
species.  One,  the  "mangle"  or  red  mangrove,  from  the  color 
to  which  the  wood  turns  (Rhizopkora  mangle,  family  Rhizo- 
phoracese)  has  a  trunk  of  uniform  diameter  from  which  the 
roots  extend  at  all  heights  and  angles  up  to  a  distance  of 
twenty  feet  in  the  most  extreme  case  that  I  noticed.  In 
the  other  species,  the  "palo  de  sal"  or  "culumate,"  the 
black  mangrove  (Avicennia  nitida,  family  Verbenacess), 
the  trunk  thickens  markedly  below  and  the  much  shorter 
roots  are  given  off  from  the  thick  base.  Looking  at  the  usu- 
ally wooded  river  banks  from  the  opposite  side,  one  noticed 
that  the  mangroves  had  foliage  of  a  much  paler  green  than 
the  other  trees.  These  woods  are  not  high,  as  cutting  has 
evidently  been  in  progress  for  a  long  time  and  the  growth 
of  very  tall  trees  prevented.  There  was  much  tangled  un- 
dergrowth which,  with  the  confusion  of  mangrove  and  other 
roots  along  the  shore,  made  a  landing  difficult  except  where 
the  vegetation  had  been  cleared.  Other  noticeable  plants 
along  the  Tempisque  were  the  poro-poro,  cereus  cactus 
(which  here  and  on  the  gulf  comes  down  to  within  a  few 
feet  of  the  water's  edge)  and  an  occasional  guayabo. 

The  birds  visible  were  egrets  {Herodias  egretta),  blue 
herons  {Florida  carulea  carulea),  gray  herons  (Cockleariui 
zeUdoni),  sandpipers  (species  of  Pisobia)  on  the  occasional 
beaches  and,  near  the  mouth,  pelicans.  Now  and  then  the 
cry  of  "  Lagarto,  lagarto ! "  was  raised  on  the  boat,  usually  by 
some  of  the  boys  or  young  men.  This  indicated  that  a  croc- 
odile (perhaps  Crocodilus  americanus  acutus)  was  visible 
or  at  least  the  upper  surface  of  the  head  of  one  as  it  floated 
in  the  stream.  We  saw  about  half  a  dozen  during  our  voy- 
age up  the  river. 

After  passing  the  mouth  of  the  Rio  de  las  Piedras,  a  nar- 
rower stream,  our  party  estimated  the  width  of  the  Tempis- 
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que  proper  as  from  400  to  450  meters.  The  channel  was 
very  narrow,  however,  even  for  our  small  steamboat,  as  we 
learned  near  Puerto  Humo.  This  was  a  collection  of  twelve 
or  fifteen  huts  with  high-pitched  thatch  roofs,  on  the  west 
bank  of  the  river.  As  we  approached,  the  steamer  suddenly 
lurched  to  one  side,  causing  some  consternation,  but  quickly 
righted  again;  we  had  run  on  a  mud  bank  but  soon  slid  off. 
Some  passengers  and  freight  were  landed  at  Puerto  Humo 
by  a  boat  putting  off  from  shore  for  the  purpose.  Like  the 
smaller  boat  accompanying  the  steamer,  it  was  pointed  at 
both  ends  and  hollowed  out  of  a  single  log.  From  Puerto 
Humo  we  crossed  again  to  the  east  bank  but  ran  on  another 
mud  bank  about  11.30  and  it  was  nearly  two  hours  before 
we  proceeded  farther  upstream.  To  clear  this  bank,  or 
rather  banks,  upon  which  we  grounded,  a  rope  was  taken 
from  the  steamboat  and  tied  to  a  root  or  trunk  at  the  shore 
and  by  alternately  backing  and  going  forward,  the  boat 
being  warped  shoreward  by  hauling  on  the  rope  from  on 
board,  we  were  eventually  freed,  but  the  operation  had  to 
be  performed  repeatedly.  Several  times  as  we  ran  close 
to  the  shore  the  projecting  branches  of  trees  armed  with 
thorns  reached  into  the  boat,  catching  on  clothing  or  other 
objects  and  once  swept  out  a  blanket;  it  was  rescued,  however, 
with  no  worse  result  than  a  partial  wetting.  About  an  hour 
after  leaving  the  mud  bank  we  turned  westward  from  the 
Tempisque  into  an  arm  known  as  the  Estero  de  Bolson, 
much  narrower  but  deep  enough  to  allow  the  steamboat 
to  run  fairly  swiftly.  We  passed  a  sister  ship  going  in  the 
opposite  direction,  the  only  craft  we  met  on  the  river  except 
a  sailing  vessel  called  a  "  bongo,"  anchored  opposite  Puerto 
Humo.  About  3  P.  M.  we  reached  our  destination  so  far 
as  navigation  was  concerned,  Puerto  Baliena  (whale-port — 
but  why  "whale"  no  one  seemed  to  know).  The  steamboat 
landed  us  at  a  little  wharf.     On  shore,  beneath  the  trees, 
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horses  were  waiting  for  us  and  ox-carts  for  the  steamer's 
cargo  and  we  were  greeted  by  Senor  Chamorro,  Inspector 
of  Schools  of  the  Province  of  Guanacaste. 

In  half  an  hour  we  were  on  our  way  on  horseback,  soon 
climbing  a  few  feet  around  some  conical  very  dry  hills  whose 
sides  were  ridged  horizontally.     After  passing  a  beautiful 
green  enclosed  pasture  with  grazing  cattle  (Guanacaste  is 
chiefly  noted  for  cattle)  we  entered  an  imposing  forest  of 
great  trees  so  spaced  as  to  give  the  impression  of  a  park 
rather  than  an  uncultivated  forest.    It  was  not  a  continuous 
forest  but  there  were  alternating  areas  of  scrub  and  savan- 
nas.    Several  times  we  heard  the  deep  call  of  the  howling 
monkey,  known  here  as  "mono  bramador"  or  "congo." 
When  I  first  heard  it  I  thought  it  the  bellowing  of  a  distant 
bull.    Twice  we  passed  close  to  some  monkeys  of  another 
species,  "mono  de  cara  blanca,"  which  paid  no  attention 
to  us  although  we  all  stopped  to  look  at  the  second  group, 
apparently  a  mother  and  family,  feeding  on  leaves  as  they 
leisurely  hung  by  tail  or  legs  and  put  the  leaves  into  their 
mouths  with  the  hands.     Elsewhere  bright  blue  and  red 
macaws  sat  on  the  boughs  of  the  trees  or  there  were  flocks 
of  chattering  green  parrakeets. 

The  only  drawback  to  the  ride  was  the  dust,  which  our 
cavalcade  of  eight  stirred  so  that  the  strong  wind  carried 
it  about  to  the  discomfort  of  all  but  the  first  riders.  And  yet 
a  mark  on  a  tree-trunk,  six  feet  from  the  ground,  was  pointed 
out  to  us  as  the  height  reached  by  the  water  in  the  pre- 
ceding rainy  season,  along  this  very  road.  At  such  times — 
September  and  October — there  is  of  course  no  traveling 
here. 

The  principal  trees  along  the  road  were  guanacaste,  ceni- 
zaro  and  cedro  amargo.  The  guanacaste  seemed  to  be  of  a 
different  species  from  those  I  had  come  to  know  farther 
south,  reaching  a  larger  size  and  having  a  finer  leaf;  many 
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of  them  were  in  fruit.1  After  we  left  the  forests  we  found 
many  of  the  hedges  or  living  fences  bounding  the  fields  and 
pastures  composed  of  madera  negra  trees  lacking  most  or 
all  of  their  foliage  but  bearing  along  their  branches  clusters 
of  beautiful  pale  pink  flowers.  Some  madera  negras  bore 
also  fruit  as  well  as  blossoms.  A  characteristic  of  this  tree 
is  the  perpendicular  way  in  which  many  of  the  smaller 
branches  are  given  off  from  the  larger.  Occasionally  there 
was  a  poro  (Erythrina  costaricensis)  in  the  hedgerows; 
these  differed  from  the  poros  of  the  central  plateau  (E. 
corallodendron)  in  having  larger  leaves  and  paler  red 
flowers. 

At  6.30  we  rode  into  the  yard  of  the  primitive  hotel  of  the 
village  of  Filadelfia,  formerly  known  as  Siete  Cueros.  The 
village  was  celebrating  its  fiestas  and  after  dinner  we  walked 
around  the  fenced-in  plaza.  At  nearly  diagonal  corners 
facing  the  plaza — in  each  case  in  a  room  adjoining  a  store 
kept  by  a  Chinaman — a  dance  was  going  on  to  the  music 
of  a  marimba,  an  instrument  suggesting  a  xylophone.  The 
marimba  consists  of  wooden  slats  of  graduated  length 
arranged  horizontally  all  at  the  same  level,  while  beneath 
each  slat  is  a  resonator  made  of  a  jicara.  It  was  played 
by  two  persons  seated  side  by  side  who  struck  the  slats 
with  sticks.  It  is  found  in  Guanacaste  and  northward  and 
is  said  to  be  of  African  origin,  as  many  people  here,  the  so- 
called  Zambos,  are  descendants  of  African  slaves  and  Indians. 
The  dances  were  all  round  dances,  mostly  of  familiar  figures, 
waltzes  and  polkas,  but  one,  called  "el  punto,"  was  peculiar 
in  that  the  partners  do  not  hold  each  other  but  walk  side 
by  side,  turn  around  each  other  and  so  on.  Some  of  the 
dancers  were  graceful  in  their  movements  and  good-looking. 
Before  one  of  the  dance  rooms,  several  tables  were  set  out 
in  the  street,  where  passers-by  could  gamble  upon  the  throw- 

1  Pittier  mentions  only  one  species  for  Costa  Rica,  however. 
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ing  of  rough  dice,  an  inch  on  a  side,  by  a  man  in  charge. 
The  stakes  were  small,  usually  five  and  ten  centimos. 

The  former  name  of  Filadelfia — Siete  Cueros — means 
"  Seven  Oxhides,"  but  the  word  cuero  is  also  used  as  a  vulgar 
name  for  the  human  skin.  One  explanation  of  this  old  name 
is  that  the  inhabitants  suffered  from  a  disease  of  the  heel 
in  which  the  skin  thereof  was  shed  seven  times!  Siete 
Cueros  is  the  name  given  for  this  place  in  the  1903  map  of 
Costa  Rica  published  by  the  Bureau  of  American  Republics 
in  Washington. 

The  start  for  Liberia,  announced  the  previous  evening 
for  5  A.  M.,  was  really  made  about  7  A.  M.  on  January  9. 
We  rode  northward  over  a  level  country  (Filadelfia  is  about 
fifty  feet  above  sea-level)  with  large  potreros  and  three 
villages,  Los  Jocotes,  Paso  Tempisque  and  Palmira  (for- 
merly Los  Boquerones).  Many  of  the  poorer  houses  have 
walls  built  merely  of  upright  sticks  two  to  three  inches  in 
diameter  and  not  always  straight,  bound  together  by  lianas, 
and  with  a  distinct  space  between  each  stick  and  the  next. 
These  palings  did  not  always  reach  the  thatched  or  some- 
times tiled  roof,  which  was  supported  on  corner  posts.  Even 
such  a  house  was  usually  provided  with  a  sewing  machine, 
kept  outside  under  a  veranda  or  some  projecting  shed. 

Along  the  road  we  noted  some  long-tailed  blue-jays  and 
a  pair  or  so  of  curious-looking  birds  called  "carga  huesos," 
mostly  black  but  with  a  white  head  and  neck  and  a  red 
patch  of  skin  at  the  base  of  the  bill  (Polyborus  ckeriway). 

Near  the  village  of  Palmira  we  crossed  from  the  west  to 
the  east  bank  of  the  Rio  Tempisque  at  a  place  called  Chica 
de  la  O.  The  river  was  here  too  deep  to  be  forded,  so  the 
horses  were  stripped  of  their  loads  and  saddles,  leaving  on 
the  rope  bridles,  and  the  rope  rein  then  unfastened  at  one 
side  to  make  it  long  enough  to  serve  as  a  guiding  rope.  The 
saddles  and  loads  were  placed  in  one  of  the  single-log  boats 
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paddled  by  the  ferryman.  Senor  Chamorro,  who  seemed 
to  be  an  expert  in  the  business,  stood  in  the  round-bottomed 
boat  and  held  the  guiding  ropes  of  the  horses  in  his  hands. 
The  horses  were  pushed  off  into  the  water  and  swam  to  the 
opposite  shore  pulling  the  boat  with  them  while  the  ferryman 
steadied  it  with  his  paddle.  This  crossing,  with  the  unsad- 
dling and  saddling  involved,  occupied  the  greater  part  of 
the  hour  around  nine  o'clock,  as  four  trips  each  way  had  to 
be  made.  The  first  took  a  load  of  saddles,  Senor  Chamorro 
holding  five  horses;  the  next  the  remaining  saddles  and  three 
horses;  the  third  and  fourth  trips  carried  half  the  men  each 
time. 

The  banks  of  the  Tempisque  here  are  sandy  and  have 
scanty  vegetation,  instead  of  clayey  and  tree-clad  as  where 
seen  from  the  steamboat.  While  waiting  for  the  passage 
we  saw  some  men  and  boys  cross  the  river  on  horseback  a 
little  farther  downstream.  The  horse  ridden  by  one  of  the 
boys  was  so  completely  submerged  that  its  body  was  out 
of  sight,  only  the  head  and  neck  showing,  while  the  boy 
held  on  to  the  horse's  ears.  The  other  horses  were  not  quite 
so  deeply  covered,  their  backs  showing. 

Soon  after  resuming  our  ride  we  passed  a  number  of  trees 
bearing  orchids  with  medium-sized  pinkish  flowers,  which 
were  called  "guanas";  the  same  name  is  applied  to  Cattlrya 
in  the  interior  of  the  country,  but  these  orchids  were  not 
CattUya. 

The  road  from  here  on  to  Liberia  was  through  more  or 
less  open,  yet  not  treeless  country,  very  sparsely  settled,  and 
rising  very  gently  except  at  one  place  where  the  road  zig- 
zagged over  deeply  grooved  and  worn  rocks.  We  made  a 
short  halt  for  rest  about  1 1  A.  M.  at  a  solitary  house,  where 
a  whole  basket  full  of  oranges,  grateful  to  the  tired  and  dusty 
cavalcade,  was  bought  for  five  centimos  (two  and  one-half 
cents). 
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We  crossed  a  great  open  plain  with  more  or  less  dried 
grass  and  few  trees,  called  the  Llano  Grande.  Similar  plains 
are  said  to  be  scattered  all  over  Guanacaste.  Professor 
Tristan  supposes  that  they  owe  their  origin  (for  they  are 
natural  and  not  due  to  deforestation  by  man)  to  large  areas 
of  volcanic  rocks  too  thick  to  be  penetrated  by  the  roots  of 
trees  and  yet  bearing  enough  soil  for  grass.  At  some  spots 
on  this  llano  are  a  few  trees  whose  presence  is  accounted  for 
on  the  supposition  that  cracks  or  breaks  in  the  rocks  exist 
at  those  places. 

From  the  Llano  Grande  we  could  see  two  of  the  volcanic 
masses  of  the  Cordillera  of  Guanacaste — Volcan  Rincon  de 
la  Vieja,  toward  which  we  were  riding,  and  farther  away  to 
the  north  Volcan  Orosi.  The  summits  of  both  were  veiled 
by  clouds.  In  crossing  the  Llano  we  rode  almost  directly 
against  a  very  strong  wind,  which,  however,  had  the  advan- 
tage of  keeping  the  air  much  cooler  than  it  would  have  been 
otherwise  with  the  sun  shining  brightly. 

About  an  hour  from  Liberia  we  were  met  by  Seiior  Villar, 
Inspector  of  Schools  of  Liberia  and  the  remaining  member 
of  the  Comision  Calificadora.  The  San  Jose  members  were 
astonished  to  learn  from  him  that  only  six  teachers  would 
present  themselves  for  examination  instead  of  the  expected 
forty.  Perhaps  the  other  four  and  thirty  felt  as  did  the  cook 
at  the  hotel  in  Liberia,  who  on  hearing  that  we  were  coming 
declared  that  she  could  not  cook  to  suit  us  and  promptly  left. 
It  takes  such  experiences  to  teach  us  our  own  greatness! 

We  rode  into  Liberia  about  1.15  P.  M.  The  roads  leading 
into  the  town  were  bordered  with  pastures  and  as  the  cattle  of 
Guanacaste  are  only  half-tame  and  have  a  reputation  for 
fierceness — they  are  "bravos" — this  road  was  shut  off  by 
wire  fencing  stretched  across  it  with  gates  in  the  middle  which 
were  closed  at  night  to  prevent  stray  cattle  from  roaming 
the  streets. 
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We  rode  straight  on  to  the  schoolhouse  where  two  of  the 
class  rooms  had  been  cleared  and  fitted  up  each  with  three 
canvas  camp  beds  or  "tijeretas"  for  our  use.  With  a  tap 
of  running  water  in  the  patio  we  were  much  more  comfort- 
ably placed  than  we  would  have  been  in  the  Hotel  Josefino 
where  we  had  meals.  The  schoolhouse  was  two-storied  on 
the  front  with  a  one-storied  wing  running  back  on  each  side; 
one  wing  was  for  boys,  the  other  for  girls,  and  the  patio  was 
divided  down  the  middle  by  a  wall.  The  class  rooms  were 
high,  well-lighted,  with  wooden  floors,  while  the  "corredor" 
had  a  cement  floor.  This  building  was  said  to  be  the  best 
schoolhouse  on  the  Pacific  coast  from  Mexico  to  Panama 
and  Senor  Obregon  added  that  Lima  had  not  as  good  a 
school  building. 

Soon  after  our  arrival  the  Governor  of  Guanacaste  called 
on  us — don  Antonio  Alvares  Hurtado,  a  pleasant,  unassum- 
ing man  less  than  forty  years  old,  who  later  walked  around 
the  corner  with  us  to  the  hotel  where  we  ate  our  first  Li- 
berian  meal. 

Next  to  the  schoolhouse  on  the  west  was  a  fairly  large — 
but  as  usual  one-storied — house,  with  a  shower-bath  in  a 
separate  room  which  was  placed  at  our  disposition — and  very 
glad  I  was  to  avail  myself  of  it  while  here.  The  garden  of 
this  house  contained  some  royal  and  cocoanut  palms.  While 
we  were  still  in  Puntarenas  Professor  Tristan  had  bought 
two  cocoanuts,  unhusked  except  for  a  small  segment,  just 
enough  to  expose  an  area  of  the  white  pulp  about  the  size  of 
a  quarter  dollar.  With  their  husks,  each  cocoanut  was  as 
targe  as  a  man's  head  and  I  suppose  almost  as  heavy.  How 
the  traditional  monkeys  manage  to  throw  them  with  ease 
at  the  veracious  traveler  below  I  don't  quite  understand! 
However  that  may  be,  with  a  penknife  we  cut  through  the 
circle  of  white  pulp  and  poured  out  the  "milk"  into  a  glass 
and  drank  it,  and  later  drained  our  cocoanuts  directly  into 


i  by  Google 


GUANACASTE—PUNTARENAS  TO  LIBERIA  421 

our  mouths.  The  liquid  was  only  faintly  whitish,  a  little 
cool  and  a  little  sweet.  If  these  cocoanuts  were  average, 
"milk"  is  an  inappropriate  name  for  this  liquid  and  indeed 
the  name  applied  here  is  "agua  de  pipa"  (water  of  the  pipa). 
This  word  pipa  is  used  in  Spain  to  denote  a  large  vessel  for 
containing  liquids,  analogous  to  the  "pipe"  of  old  English 
liquid  measure.  A  certain  Spaniard,  newly  arrived  and 
settled  in  Guanacaste,  sent  an  order  to  Puntarenas  for 
"fifty  pipas"  without  further  explanation  and  was  amazed 
to  receive  in  response  fifty  cocoanuts. 

Growing  along  the  streets  of  Liberia,  as  well  as  on  the 
street  near  the  estero  in  Puntarenas,  were  curious-looking 
trees  called  "quelite,"  members  of  the  Euphorbiacese ;  they 
mostly  consisted  of  a  few  branches  bearing  leaves  only  at 
the  tips.  The  dull  green  leaves  are  deeply  divided,  the  di- 
visions sharply  pointed;  the  trees  rarely  grow  more  than 
fifteen  feet  high.  In  answer  to  our  inquiries,  Professor 
Pittier  wrote  us  in  December,  1914:  "'Quelite'  is  the  general 
name  for  the  tender  edible  shoots  of  certain  Cucurbitacese, 
Euphorbiacea*,  etc.  In  the  present  case  you  refer  evidently 
to  Jatropha  aconitifolia,  the  real  Costa  Rican  vernacular 
name  of  which  is  chicasquil  (quil-quelitl)"  This  plant  was 
collected  near  Puntarenas  by  Oersted,  as  his  specimens  were 
cited  by  DeCandolle  in  1864. 

The  streets  of  Liberia  had  a  natural  paving  of  volcanic  rock 
said  to  be  pumitic  in  character,  whose  surface  is  black  when 
simply  exposed  to  the  weather,  but  which  by  wear  becomes 
white  and  breaks  down  to  a  white  sand.  White  was  conse- 
quently the  prevailing  color  of  the  streets,  and  as  most  of  the 
one-storied  houses  and  shops  were  whitewashed,  Liberia  was 
indeed  a  white  city  with  a  very  strong  glare  in  the  middle  of 
the  day.  There  was  nothing  particularly  old-looking  about 
the  town.  However,  Von  Seebach  was  here  in  January, 
1865,  and  Noriega  states  that  it  was  erected  into  a  "villa" 
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July  19, 183I,  and  into  a  "cuidad"  September  3, 1836.  I  saw 
two  churches,  the  larger  of  which  was  a  temporary  structure 
with  an  unfinished  west  facade  of  stone  standing  detached. 
West  of  this  church  was  the  plaza,  with  some  fountains, 
a  band  pavilion  and  young  fig-trees.  The  town  had  a  num- 
ber of  general  stores,  two  of  them  kept  by  the  ubiquitous 
Chinese,  two  drug  stores,  post  office,  telegraph  office,  gov- 
ernment building  with  governor's  office,  alcaldia  and  juzgado 
civil  y  crimen,  a  cuartel  or  barracks  and  a  commandancia  de 
policia.  Other  than  the  Chinese  I  believe  that  there  were  no 
foreigners  in  Liberia.  The  population  of  Liberia  on  Decem- 
ber 31,  1910,  is  officially  stated  as  2404. 

On  the  morning  of  January  10,  Professor  Tristan  and  I 
went  east  along  the  main  street  to  the  smaller  church,  where 
we  turned  aside  and  walked  to  the  Rio  Liberia,  now  quite 
low.  It  was  unbridged  and  we  crossed  on  a  log  placed  for 
the  purpose.  A  road  led  eastward  from  the  river,  between 
potreros  and  charrals,  wherein  we  collected  although  the 
sky  was  clouded  and  insects  were  not  abundant,  while  most 
of  the  butterflies  seen  were  faded  and  tattered.  As  we  re- 
turned to  the  river  the  sun  was  shining  brightly  and  we 
caught  a  number  of  interesting  dragonflies  by  this  clear- 
water  stream.  In  places  the  sand  and  clay  banks  were  fif- 
teen to  twenty  feet  high;  in  other  parts  there  were  flat  sandy 
beaches  through  which  the  stream  meandered.  The  current 
was  not  rapid  and  there  were  few  rocks. 

Serior  Enrique  Cortes,  a  resident  of  Liberia,  had  furnished 
the  horses  which  brought  us  here  from  Puerto  Ballena  and 
had  accompanied  us  hither.  He  had  given  us  permission  to 
collect  in  his  potreros,  so  on  January  1 1  we  went  to  his  house 
near  the  western  end  of  the  main  street  and  with  a  young  man 
who  had  studied  in  the  Liceo  in  San  Jose  as  guide,  walked 
southwestwardly  toward  the  Rio  Liberia — for  south  of  the 
town  this  river  makes  a  semicircular  bend  from  east  to 
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west.  In  the  midst  of  the  mostly  open  potrero  was  a  grove 
of  oaks  with  ovate,  entire-margined  leaves  about  two  inches 
long,  belonging  to  a  species  very  abundant  throughout  this 
part  of  the  country.  From  one  of  the  trees  of  this  grove 
was  hanging  a  wasps'  nest  with  a  long  tubular  opening  on 
the  lower  side.  The  insects  were  small  and  said  to  sting  se- 
verely. 

Along  the  banks  of  the  river,  in  the  grass  and  low  herbs 
which  fringed  them,  were  webs  of  spiders  (Tinus  nigrinus) 
containing  numerous  wings  and  other  dry  parts  of  the  bodies 
of  dragonflies.  As  many  of  the  fragments  were  of  mature 
individuals  they  showed  that  numbers  of  the  Hetaerinas 
and  Argias  occurring  here  come  to  their  ends  as  spiders'  prey. 
These  spiders  had  bodies  up  to  half  an  inch  in  length;  the 
pale  abdomen  bore  a  broad  dark  band  on  the  middle  of  the 
upper  surface  for  its  entire  length,  the  band  markedly 
narrowed  behind  the  middle,  then  widened  again  and  ta- 
pering to  a  point  at  the  hind  end. 

As  we  went  farther  westward,  we  left  the  actual  river 
bank  for  the  shrubbery  and  low  woods  bordering  it.  Some 
of  the  trees  and  bushes  here  were  the  "pica-pica"  (Mucuna 
sp.),  leguminous  shrubs  whose  pods,  at  this  time  two  to  three 
inches  long,  were  covered  with  a  brown  velvety  pile  irritat- 
ing to  the  human  skin,  hence  "pica-pica" — "sting-sting"; 
a  melastomaceous  tree  closely  resembling  that  called  maria 
near  Alajuela  and  here  known  as  "sotacaballo";  the  gua- 
cimo;  guayabo;  guachipelin  and  palo  canela  with  small 
greenish  flowers  clustered  along  the  woody  twigs,  green 
fruits  of  the  size  and  shape  of  acorns  without  the  cups  and 
clusters  of  rather  soft  thin  leaves.  Bull's  horn  thorns  were 
abundant,  some  with  red,  others  with  black,  ants.  There 
were  many  dry  composites  and  other  weeds,  while  iantana 
and  escobilla  were  in  bloom. 

Turning  northward  into  the  charral  we  discovered  a  large 
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grasshopper,  whose  dark-colored  body  looked  to  be  six  inches 
or  more  in  length,  and  whose  hind  wings  were  bright  red. 
It  did  not  alight  upon  the  ground,  like  most  grasshoppers, 
but  upon  the  branches  of  trees  upon  which  it  walked  with 
ease.  We  were  not  able  to  catch  it  and  ultimately  it  flew  off, 
giving  us  at  least  the  opportunity  of  witnessing  its  strong 
powers  of  flight.  In  the  last  days  of  January,  in  a  forest 
north  of  Santa  Cruz,  we  secured  one  of  these  large  insects 
which  may  have  been  of  the  same  species.  This  Santa  Cruz 
grasshopper,  a  female  Tropidacris  dux,  has  the  body  four 
inches  long,  each  wing,  fore  and  hind,  and  each  hind  leg  three 
and  three-quarters  long.  Since  the  wings  when  folded,  as 
in  the  act  of  walking,  project  an  inch  behind  the  body,  the 
total  apparent  length  is  four  and  three-fourths  inches.  At 
the  time  of  writing  the  colors  have  been  lost  to  a  great  de- 
gree because  the  insect  was  preserved  in  alcohol.  The  hind 
wings  still  have  a  markedly  reddish  tinge  throughout  and 
are  bordered  with  blackish-brown  externally.  This  latter 
color  is  not  sharply  defined,  as  small  patches  of  it  extend 
toward  the  wing  base,  occupying  the  centers  of  the  "cells" 
enclosed  by  the  veins.  The  median  dorsal  ridge  of  the  pro- 
thorax  is  hardly  arched,  when  viewed  in  profile,  although 
showing  a  division  into  five  or  more  successive  teeth  or 
rounded  lobes.  In  the  allied  Titanaerts  this  same  ridge  is 
very  distinctly  convex. 

As  usual,  this  charral  was  enclosed  by  a  barbed  wire  fence. 
On  one  of  the  wooden  posts  at  a  distance  of  four  feet  from  the 
ground  was  a  termites'  nest,  which  Professor  Tristan  photo- 
graphed. The  nest  was  75  cm.  high  and  45  cm.  thick.  After 
taking  the  picture  we  cut  into  the  nest  with  a  machete. 
It  contained  thousands,  if  not  a  million  termites,  of  which 
we  found  nasuti,  workers,  and  immature  larger  individuals 
with  rudimentary  wings,  but  no  true  royalties  or  termito- 
philes  (insects  living  in  amity  or  at  least  neutrality  with 
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the  termites).  After  the  nest  had  been  cut  into  for  a  consid- 
erable depth  it  was  a  curious  sight  to  see  the  termites  leaving 
their  habitation  in  a  column,  several  inches  wide,  passing 
down  a  branch  of  a  tree  which  had  been  built  into  the  nest 
to  the  ground.  To  do  so  the  insects  had  to  expose  themselves 
to  the  direct  rays  of  the  sun — which  the  eyeless  castes  of 
termites  (workers  and  nasuti)  do  not  ordinarily  do. 

When  we  returned  to  breakfast — almuerzo — we  were 
offered  among  other  viands  papaya  and  tiste.  Papaya  is 
the  fruit  of  a  tree  (Carica  papaya)  some  fifteen  feet  high, 
unbranched  and  bearing  at  the  top  of  the  slender  trunk 
whose  diameter  is  two  to  three  inches,  a  cluster  of  deeply 
divided  leaves;  their  shape  recalls  the  leaves  of  the  bread- 
fruit but  they  are  smaller  and  less  glossy  green.  Beneath 
the  leaves  is  a  cluster  of  fruits  which  when  ripe  are  flask- 
shaped,  about  a  foot  long  and  of  a  yellow  color.  Under  the 
yellow  rind  is  a  salmon  pink  flesh  with  numerous  small 
pale  seeds.  The  taste  is  indescribable,  suggesting  somewhat 
a  canteloupe,  moderately  sweet,  pleasant,  but  to  me  less 
attractive  than  that  of  the  banana  or  mango.  The  flesh 
is  said  to  contain  pepsin.  Tiste  is  supposed  to  be  of  Indian 
origin.  It  is  a  drink  made  by  grinding  cake-cacao,  Indian 
corn  and  sugar  in  cold  water,  in  a  jicara  with  a  molenillo  and, 
especially  when  the  water  is  really  cold,  is  agreeable  and 
refreshing. 

In  the  afternoon  I  went  again  to  the  Rio  Liberia  east  of  the 
town  and  was  able  to  find  some  additional  species  of  dragon- 
flies,  here  commonly  known  as  "pipilachas,"  a  Chorotega  In- 
dian word  whose  significance  we  do  not  know.  An  Indian 
name  in  common  use  for  grasshoppers  is  "  tapich  iche,"  literally 
"covering  for  the  breasts,"  but  the  application  is  unknown. 

To  the  bank  of  the  river  were  attached  some  small  spheri- 
cal clay  vessels  about  one  quarter  of  an  inch  in  diameter, 
and  with  a  little  straight  rimmed  spout;  from  analogy  I 
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supposed  them  to  be  the  nests  of  a  potter  wasp  but  I  saw 
no  insects  near  them.  A  few  of  the  nests  were  preserved 
dry  in  a  vial  and  long  afterward  some  fragments  of  adults 
were  obtained  among  the  broken  nests.  These  fragments 
indicate  an  insect  two-fifths  of  an  inch  long  with  a  slightly 
clouded  fore  wing  one-quarter  inch  long.  They  are  certainly 
those  of  a  potter  wasp,  of  the  genus  Eumenes,  and  possibly 
of  the  species  E.  placidus  originally  described  from  Panama. 
Both  sexes  are  represented  in  these  fragments;  the  male 
possesses  a  curved  claw-like  hook  at  the  tip  of  each  antenna 
while  this  hook  is  lacking  in  the  female.  Most  of  the  body 
is  black  with  some  reddish-yellow  markings,  and  is  pitted 
over  the  surface;  some  parts,  like  the  face  and  hind  (meta-) 
thorax,  have  short  white  hair,  glistening  in  some  lights  and 
invisible  in  others.  The  abdomen  is  attached  to  the  thorax 
by  a  relatively  long  slender  stalk  which  is  enlarged  rather 
suddenly  in  its  hind  haif.  The  potter  wasps  are  solitary 
in  their  habits,  that  is,  each  spherical  vessel  represents  the 
work  and  offspring  of  but  one  female.  Yet  some  of  the  adults 
closely  resemble  certain  social  wasps  of  the  genus  Polybia, 
a  case  similar  to  that  described  on  page  226. 

Hovering  over  the  water  and  then  over  a  high  bank  was 
a  flock  of  dragonfiies  which  moved  thus  to  and  fro  for  at  least 
two  hours  until  sunset.  When  I  first  saw  them  the  flock 
was  composed  chiefly  of  the  widespread  tropical  American 
species  Miathyria  marcella,  but  as  sunset  approached  this 
species  was  gradually  replaced  by  two  species  of  Macrothemis 
(pseudimitans  and  ksmicklora)  and  two  of  Brechmorkoga 
{vivax  and  pracox)  and  yet  there  was  no  apparent  break  in 
the  continuity  of  the  flock.  The  cause  of  these  flocks  is  not 
clear;  I  saw  many  of  them  in  Guanacaste  and  in  the  Banana 
River  region.  There  seemed  to  be  no  special  abundance  of 
food  in  the  places  where  the  flocks  were  seen.  Two  females 
of  Miathyria  marcella  belonging  to  this  day's  flock  which 
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I  caught  discharged  eggs  within  a  few  minutes  after  capture. 
I  placed  them  in  water  at  once  but  they  were  probably  not 
fertilized  as  they  did  not  hatch,  or  turn  yellow  or  brown 
within  a  week,  like  fertilized  eggs.  Both  sexes  of  the  partici- 
pating species  existed  in  this  flock.  In  Chapter  XV  in  de- 
scribing the  finding  of  intermingled  individuals  of  two  species 
of  Palamtuma  on  the  banks  of  the  Rio  Guapiles,  reference 
was  made  to  the  view  that  the  two  most  closely  allied  forms 
in  the  same  genus  do  not  occur  together.  This  flock  of 
dragonfiies  on  the  Rio  Liberia  supplies  both  positive  and 
negative  evidence  on  this  point.  Pseudimitans  and  kemick- 
lora  are  not  the  most  nearly  related  species  of  Macrotkemis, 
but  on  the  other  hand  Brechmorhoga  vivax  is  considered  by 
those  who  have  written  on  this  genus  to  find  its  nearest  rela- 
tive in  B.  pracox,  and  these  last  two  species  have  been  found 
together  at  the  same  places  and  times  in  Mexico  and  Guate- 
mala as  well  as  in  Costa  Rica. 

As  the  sun  set  and  twilight  came  on  I  waited  by  the  river 
on  the  lookout  for  dragonfiies  which  might  be  peculiar  to 
that  time  of  day.  I  saw  none  but,  suddenly,  as  the  sun 
disappeared,  close  to  the  water's  surface  came  dancing  black- 
winged  caddice-flies  (Heteropltctron  maculatum)  like  witches 
of  the  advancing  night. 

When  I  returned  to  the  Commission  I  learned  that  the 
Governor  had  invited  us  to  his  house  at  eight  o'clock.  We 
went  and  met  his  wife  and  her  two  sisters,  the  younger  of 
whom,  a  very  pretty  girl,  had  studied  at  the  Colegio  de  Serior- 
itas  at  San  Jose.  In  answer  to  my  questions  Professor 
Tristan  told  me  later  that  he  thought  her  greater  conversa- 
tional powers,  in  contrast  to  those  of  her  two  sisters,  were  a 
result  of  this  training,  her  sisters  not  having  had  this  advan- 
tage. The  dressing  of  the  ladies  and  the  furnishings  of  the 
house  were  plain;  during  the  evening  a  refreshing  fruit  ice 
was  served  to  us. 


3,g,t,zcd  by  Google 


428      A  YEAR  OF  COSTA  RICAN  NATURAL  HISTORY 

On  January  12  I  went  alone  to  the  north  of  the  town,  to 
the  Quebrada  de  Panteon  de  Liberia,  a  walk  of  hardly  more 
than  five  minutes  from  the  school.  A  small  brook  flowed 
along  the  south  side  of  the  cemetery,  hence  the  name.  The 
little  ravine  had  rocky  banks  of  the  same  character  as  the 
streets  of  Liberia,  with  here  and  there  little  sandy  beaches. 
The  rock  of  the  bottom  was  grooved  or  worn  into  holes,  some 
of  them  apparently  pot-holes;  some  of  the  grooves,  a  foot 
or  more  deep,  had  been  made  or  at  least  deepened  by  mas. 
The  water  at  this  time  was  low  and  although  still  flowing 
slightly  was  more  or  less  separated  into  pools.  The  stream 
was  spanned  by  a  small  wooden  bridge,  evidently  for  the  use 
of  those  going  to  the  cemetery,  but  just  now  one  could  step 
across  the  water  from  bank  to  bank  and  both  sides  were 
shaded  with  low  trees  and  shrubs.  On  the  rocks  were  numer- 
ous adult  and  immature  "grouse-locusts"  or  Tettigids,  rep- 
resenting at  least  two  species  (Telmatettix  axtecus  and 
Clypeotrttix  schochii)  all  colored  more  or  less  in  correspond- 
ence with  the  gray  or  blackish  rocks,  in  the  tiny  depressions 
of  which  they  were  nestling.  I  gathered  over  seventy  of 
them  in  about  fifteen  minutes.  Exuvise  of  Odonata,  a  shed 
snake's  skin,  a  tiger  beetle  and  a  few  butterflies  were  other 
objects  seen  on  these  rocks. 

Late  in  the  afternoon  we  came  again  to  this  Quebrada, 
taking  a  photograph  or  two;  one  was  of  a  zapote  tree  (£n- 
cuma  or  Calocarpum  mammositm)  we  passed,  growing  behind 
the  barracks.  It  had  undivided  shining  green  leaves  in 
clusters  and  russet-colored  fruits  the  size  of  an  orange,  which 
are  said  to  be  delicious  when  ripe.  Those  I  found  on  the 
ground  under  this  tree  were  pronounced  unripe.  Farther 
north  on  the  same  street  was  a  tree  called  "carao"  {Cassia 
grandis)  remarkable  for  the  length  of  its  thick  and  woody 
pods,  which  is  no  less  than  two  to  three  feet. 

On  the  morning  of  January  13  I  followed  the  telegraph 
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wire  northward  and  in  about  three-quarters  of  an  hour  from 
the  schoolhouee  came  to  the  Quebrada  Clara  occupied  by  a 
stream  larger  and  deeper  than  that  in  the  Quebrada  de  Pan- 
tcon  but  fordable  on  horseback  and  with  similar  banks. 
Here  I  found  some  interesting  dragonflies  including  at  least 
one  species  (Progomphus  clendoni)  new  to  Costa  Rica  and 
Enallagma  cultellatum  new  to  the  Pacific  side.  The  latter, 
which  we  had  taken  near  the  mouth  of  the  Banana  River  in 
November,  we  subsequently  obtained  on  the  Rio  Tempisque 
and  near  Santa  Cruz  in  Nicoya. 

On  the  road  to  the  Quebrada  Clara  I  had  the  chance  to  ex- 
amine closely  and  make  some  notes  on  the  flower  of  the 
poro-poro,  which  have  been  included  in  Chapter  XVIII.  An- 
other tree  noted  along  the  road  was  Apeiba  tibourbou,  one  of 
several  plants  which  bear  the  name  of  "peine  de  mico"  or 
monkey's  comb.  The  fruft  reminded  me  of  a  green  sea- 
urchin  or  of  a  green  chestnut  burr  which  has  been  flattened 
above  and  below.  The  leaves  are  soft,  hairy  and  pointed  at 
the  tip.  There  were  also  a  few  wild  cotton  shrubs,  ten  to 
fifteen  feet  high,  their  dry  pods  open  and  displaying  the  mass 
of  fibers  within. 

This  walk  gave  me  a  good  chance  to  see  some  of  those 
birds  referred  to  as  blue  jays  (Calocitta  formosa  azurea)  in 
the  account  of  our  journey  from  Filadelfia  to  Liberia.  Here 
they  were  known  as  "urracas."  They  are  slaty-blue  on  the 
upper  surface  of  head,  body  and  tail,  white  on  the  lower  sur- 
face of  the  same,  but  with  a  black  "cravat"  and  a  rather 
long,  curved,  tapering  black  top-knot;  the  tail  is  as  long  as 
the  body.  They  have  much  curiosity  and  little  fear  of  man 
and  here  and  elsewhere  I  frequently  saw  them  on  the  trees 
stretching  their  necks  and  surveying  me  from  various  angles 
with  apparently  great  interest.  They  have  a  number  of 
unmusical  notes. 

At  the  Quebrada  Clara  was  a  spider  (Treckalea  convexa) 
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with  a  body  only  three-fourths  of  an  inch  long  and  spiny 
legs  two  and  three-quarters  inches  long,  which  when  pur- 
sued ran  over  the  surface  of  the  rocks  and  then  below  the 
water's  surface,  clinging  to  the  vertical  face  of  the  stones; 
it  was  easily  dragged  forth  from  this  position. 

Returning  from  the  hotel  after  breakfast  one  day  by  a 
new  route  we  passed  in  a  garden  a  tree  whose  fruit  was  new 
to  me;  Senor  Villar  called  it  "seso  vegetal"  — vegetable 
brain — and  gathered  a  few  for  us  to  examine.  They  were 
three  inches  long,  two  and  one-quarter  inches  thick  and  had 
three  grooves  running  lengthwise  on  the  surface  so  that  in 
lower  end  view  each  fruit  was  distinctly  three-lobed.  Along 
the  middle  of  each  lobe  ran  a  slight  ridge.  The  outside 
was  pale  yellow  and  red,  like  certain  apples.  The  surface 
grooves  and  lines  branch,  and  red  libers,  which  may  be  fan- 
cied to  represent  arteries,  pass  inward,  so  that  the  resem- 
blance to  a  small  cerebrum  is  striking.  The  whitish  pulp  is 
eaten  when  cooked  but  is  said  to  be  very  poisonous  in  the  raw 
state.  It  contains  a  single  shining  black  seed  in  each  of  the 
three  compartments  which  correspond  to  the  external  lobes. 
The  upper  surfaces  of  the  large  compound  leaves  are  a  shin- 
ing green.  The  leaflets  are  six  and  one-half  inches  long  and 
three  and  one-quarter  wide,  rounded  at  the  tip  and  ar- 
ranged in  even  numbers.  The  tree  (Blighia  sapida  or  Cu- 
pania  akesia)  is  a  native  of  West  Tropical  Africa. 

The  examinations  of  teachers  which  the  Commission  had 
been  holding  were  threefold  for  each  teacher — written,  oral 
and  practical.  The  last  consisted  in  the  candidate's  giving 
a  lesson  before  the  Commission  while  her  efficiency,  methods, 
etc.,  were  noted.  A  number  of  the  school  children,  both 
boys  and  girls,  were  assembled  for  this  purpose  and  the  les- 
sons given  to  them  under  as  normal  conditions  as  possible. 
These  examinations  were  now  sufficiently  advanced  to  enable 
Professor  Tristan  to  go  with  me  on  an  excursion  lasting  sev- 
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eral  days  and  we  therefore  planned  a  trip  to  Hacienda  Gua- 
chipelin.  Senor  Villar  obtained  permission  from  the  owner 
of  this  farmhouse — Senor  Elias  Baldiocedo  of  Liberia — for 
us  to  stay  there  for  a  few  days  and  also  gave  us  a  letter  from 
the  owner  to  the  mandador  in  charge.  The  Governor  de- 
tailed as  a  guide  Luis  Padilla,  No.  237  of  the  Federal  Police, 
in  neat  khaki  uniform  with  dark  blue  cuffs  and  collar,  and 
Senor  Cortes  supplied  us  with  three  horses.  Taking  only 
necessaries  and  collecting  apparatus,  we  left  Liberia  at  2.35 
P.  M.  on  January  14,  rode  north  along  the  Carretera  Na- 
cional,  fording  the  streams  in  the  Quebradas  de  Panteon 
and  Clara,  crossing  the  Rio  Santa  Ines  by  a  wooden  bridge 
and  turned  off  from  the  Carretera  (which  continues  to  Nica- 
ragua) to  the  right  about  3.30,  our  path  running  for  a  while 
alongside  a  hedge  of  piiiuelas.  We  descended  into  the  val- 
ley of  the  Rio  Colorado  and  reached  its  bank  about  four 
o'clock.  Padilla  rode  first  through  the  swift  current  which 
was  running  over  many  large  rounded  stones.  Professor 
Tristan  followed  but  had  gone  only  a  little  way  when  his 
horse  refused  the  ford  and  finally  Padilla  had  to  come  back 
and  lead  the  stubborn  beast  by  the  halter  rope  which  these 
animals  constantly  wear  on  journeys.  Padilla  then  re- 
turned for  me  and  led  my  horse  in  the  same  way.  It  was 
not  a  pleasant  sensation,  while  Padilla  pulled  and  I  spurred 
my  horse  on,  to  feel  the  water  rising  higher  and  higher  as  we 
reached  the  deepest  part  of  the  ford  until,  on  the  upstream 
side,  it  was  halfway  up  my  thigh  and  consequently  almost 
at  the  horse's  back.  The  wetting  of  course  mattered  noth- 
ing for  the  water  was  not  even  unpleasantly  cold,  but  the 
current  was  swift  and  strong  and  if  the  horse  slipped  on  one 
of  the  many  polished  boulders  and  went  down  there  was  a 
good  chance  of  ugly  bruises  from  the  rocks  or  kicks  from  the 
horse  before  we  could  get  to  our  feet  again.  However  we 
made  the  passage  with  no  ill  results  and  even  the  wet  clothes 
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were  nearly  all  dry  by  the  next  hour — but  I  would  prefer  not 
to  make  that  crossing  again. 

From  the  valley  of  the  Colorado  we  climbed  up  to  a  ridge 
which  separates  that  river  from  the  Rio  Blanco  and  runs  in 
a  general  northeasterly  direction.  At  times  the  roadbed 
was  of  the  same  character  as  in  the  streets  of  Liberia  and 
worn  by  the  wheels  of  the  ox-carts  into  two  ruts  often  a  foot 
or  more  deep;  or  the  whole  roadbed  was  worn  down  the 
width  of  an  ox-cart  two  or  three  feet  below  the  rock  on 
either  side.  The  horse  usually  traveled  in  one  of  the  wheel- 
ruts  so  that  when  the  roadside  was  so  much  higher  it  was 
necessary  to  look  out  for  one's  leg  to  save  it  from  being 
rubbed  or  scraped  on  the  rock.  At  other  places  the  road  was 
a  faint  track  over  flat  open  ground  covered  with  the  pinkest 
of  dry  grass  or  with  sedge.  Again  it  led  through  woods  of 
the  small-leaved  oak  noted  above,  where  projecting  roots 
and  loose  volcanic  stones  made  it  necessary  for  the  horses 
to  pick  their  way  carefully.  Human  habitations  of  any  kind 
were  very  few  and  far  between  after  leaving  the  Carretera 
Nacional. 

Hacienda  Guachipelin  was  said  to  be  four  hours  distant 
from  Liberia,  but  on  these  journeys  I  had  to  spur  my  horse 
frequently  and  tiresomely  to  keep  it  to  the  jog  that  seemed 
the  usual  pace  here  and  which  was,  on  this  occasion,  set  by 
our  guide.  Rarely  did  we  make  a  journey  within  the  pre- 
announced  time.  No  doubt  the  horses  took  advantage  of 
their  stranger  riders.  I  was  therefore  astonished  when  we 
drew  up  at  Hacienda  Guachipelin  at  6.35,  four  hours  to  the 
minute  from  Liberia.  I  was  glad  that  it  was  no  later,  for  the 
latter  part  of  the  way  was  through  the  woods  and  as  it  was 
growing  dark  our  horses  were  stumbling.  We  received  a 
hearty  welcome  from  the  mandador,  Genaro  Espinoso,  who 
was  ever  ready  to  do  all  he  could  for  us  during  our  stay.  As 
we  came  unexpected,  we  brought  some  food  with  us  from 
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Liberia  and  although  comida  was  long  over,  pur  host  added 
hot  coffee  and  frijoles. 

The  next  morning,  January  15,  having  partly  dressed, 
we  walked  some  three  hundred  yards  down  the  hill  on  which 
the  house  was  situated  to  a  nameless  brook  of  clear  water, 
where  we  washed,  as  the  pigs  also  did  at  any  hour  of  the  day. 
All  the  water  for  drinking  and  cooking  was  carried  in  jars 
from  this  brook  uphill  to  the  house,  causing  us  to  wonder 
why  the  latter  had  been  placed  so  far  away.  Lower  down  it 
would  also  have  been  shielded  from  the  tremendous  easterly 
winds. 

Hacienda  Guachipelin  is  the  highest  human  dwelling  to- 
ward Volcan  Rincon  de  la  Vieja,  although  its  elevation 
is  but  1700  feet  by  my  aneroid,  which  gave  Liberia  as  500 
feet.'  It  lies  not  far  from  and  south  of  the  Rio  Blanco. 
Near  the  house  and  not  very  much  higher  is  Cerro  San  Vi- 
cente, 300  west  of  north,  on  the  other  side  of  the  Rio  Blanco. 
Farther  away  and  6o°  west  of  North  is  Cerro  Gongora,  which 
is  different  from  a  "Gongora"  that  some  maps  put  near 
Volcan  Orosi.  Volcan  Rincon  de  la  Vieja,  we  were  told, 
is  not  visible  from  Hacienda  Guachipelin,  being  hidden 
therefrom  by  another  mountain  known  as  Cerro  Guachipe- 
lin, lying  to  the  west  and  south  of  the  Cerro  de  la  Vieja. 
The  highest  part  of  Cerro  Guachipelin  so  far  as  I  could  see 
it — for  it  was  always  more  or  less  cioud-capped — was  10° 
east  of  north  from  the  Hacienda.  The  location  of  Ha- 
cienda Guachipelin  is  much  more  nearly  that  shown  on  the 
map  of  1865,  accompanying  von  Seebach's  account  of  his 
journey  through  Guanacaste,  than  as  displayed  on  Pittier's 
map  published  in  1912.  On  the  latter,  the  Hacienda  appears 
as  "H.  Guachipelin"  and  to  the  north  of  the  Rio  Blanco, 
the  name  Rio  Colorado  not  being  used  for  any  river  in  the 
vicinity.    The  Rio  Blanco  of  the  1912  map  is  the  Rio  Colo- 

1  The  Intercontinental  Railway  ConuniMbo  gives  Liberia  ■■  496  feet. 
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rado  of  the  map  of  1865  which  latter  agrees  with  the  local 
usage  as  we  found  it  at  the  time  of  our  visit.  Von  Seebach's 
map,  however,  represents  Cerro  San  Vicente  as  south,  instead 
of  north,  of  the  Rio  Blanco.  The  sketch  map  accompanying 
this  book  has  been  drawn  to  agree  with  our  findings. 

The  Hacienda,  which  stood  on  the  top  of  a  small  hill,  was 
L-shaped,  the  inner  angle  of  the  L  with  a  southerly  exposure. 
Its  walls  were  built  of  wide  boards  and  the  roof  was  partly 
of  tiles,  partly  of  corrugated  galvanized  iron.  The  front 
or  south  side  had  a  veranda  to  which  one  ascended  by  some 
tumble-down  tile  steps;  the  floor  of  the  veranda  was  likewise 
tiled  while  the  house  within  had  wooden  floors.  There  were 
three  rooms  in  the  main  part  of  the  house  and  a  kitchen  in 
the  shorter  arm  of  the  L.  The  main  room  opened  both  at 
front  (south)  and  back  (north)  with  rather  heavy  wooden 
doors;  here  we  ate  and  here  our  host  and  Padilla  slept, 
while  Professor  Tristan  and  I  slept  in  a  little  west  room.  The 
windows  had  wooden  shutters  but  no  sashes  and  of  course 
no  glass — only  the  better  and  more  recently  built  houses 
in  the  towns  have  glass  windows.  Every  now  and  then  a  pig 
ran  in  at  one  door  of  our  dining-room  and  out  of  the  other; 
two  cats  regularly  came  to  beg  at  our  table  at  mealtime, 
but  the  three  or  four  dogs  were  less  frequent  visitors. 

This  first  morning  we  walked  along  the  wide  grass-covered 
road  that  ran  northeastwardly  from  the  Hacienda,  paral- 
leling the  Rio  Blanco  and  in  places  within  a  few  yards  of 
the  stream.  Its  clear  cold  water  flowed  swiftly  between 
banks  of  conglomerate — boulders  embedded  in  a  red  clay. 
Between  river  and  road  was  a  strip  of  dry  woods,  having 
very  few  epiphytic  plants.  At  places  fairly  large  trees  stood 
within  the  road  itself  and  the  trail  used  by  men  and  horses 
wound  among  them.  On  the  opposite  side  of  the  road  were 
mostly  charral  and  low  trees.  We  walked  but  a  short  dis- 
tance, a  mile  or  so,  up  to  1900  feet.    Individual  grasshoppers 
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were  abundant  in  this  road.  They  were  chiefly  of  two  spe- 
cies, Osmilia  toluca  and  an  Abracris  (or  OmaloUttix).  The 
former  was  the  more  abundant;  the  males  have  the  body 
one  inch  long,  the  total  length  to  the  tips  of  the  folded  wings 
being  one  and  one-quarter  inches,  while  the  corresponding 
figures  for  the  females  are  one  and  one-quarter  and  one  and 
five-eighths  inches.  The  general  color  is  a  pale  ochre  brown, 
relieved  by  a  rather  conspicuous  and  relatively  broad,  dark 
grayish-brown  stripe  extending  lengthwise  on  the  middle  of 
the  outer  surface  of  the  thigh  (or  femur)  of  the  third  leg. 
This  stripe  tapers  to  a  point  near  the  articulation  of  the  fe- 
mur with  the  tibia  or  shank;  above  and  below  this  stripe 
the  edges  of  the  femur  are  a  pale  reddish-yellow.  The  hind 
wings  are  bluish-  to  greenish-yellow,  paling  toward  the 
edges.  Osmilia  is  a  very  characteristic  tropical  American 
grasshopper;  we  also  have  specimens  of  0.  toluca  from 
localities  so  different  in  character  from  Guachipelin  as  Gua- 
ciino  and  Peralta. 

The  female  of  the  Abracris,  the  only  sex  represented  in  our 
collection,  has  almost  the  same  dimensions  as  the  male  of 
0.  toluca.  It  is  likewise  of  an  ochreous  color,  but  the  femur 
of  the  third  leg  has  two  darker  brown  spots  extending  from 
its  upper  edge  halfway  across  its  outer  surface,  dividing  the 
femur  into  approximately  equal  thirds.  The  hind  wings  are 
almost  colorless,  very  pale  greenish  at  the  base.  The  angle 
formed  in  profile  view  by  the  front  and  upper  surfaces  of 
the  head  is  decidedly  more  oblique  (less  than  a  right  angle) 
than  in  0.  toluca. 

In  the  afternoon  we  went  to  our  ablution  brook,  which 
unites  with  the  Colorado,  and  while  Professor  Tristan  went 
downstream  I  went  up.  It  was  like  the  Rio  Blanco  in  minia- 
ture but  its  water  was  warmer  because  shallower  and  its 
source  was  much  lower  down.  Along  its  banks  there  were 
many  tree-ferns  seven  to  eight  feet  high,  which  were  very 
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troublesome  owing  to  the  many  sharp  spines  covering  trunk 
and  frond-stems.  It  was  often  necessary  to  make  quite  a  de- 
tour to  pass  a  place  where  these  ferns  grew.  Black  flies  (Sim- 
ulium)  were  also  troublesome  but  an  oil  of  citronella-cocoa 
butter  mixture  which  we  had  brought  from  the  United  States 
did  good  service  when  smeared  On  face,  hands  and  especially 
ears. 

During  the  night  and  the  following  morning  there  was 
much  wind  and  frequent  showers,  the  first  rain  we  had  had 
since  leaving  San  Jose.  We  were  consequently  kept  indoors 
for  several  hours,  but  when  the  sun  came  out  Espinoso, 
Padilla  and  we  two  set  off  on  horseback  for  the  fumaroles, 
or  solfataras,  of  Cerro  Guachipelin.  We  followed  the  road 
taken  the  preceding  morning  and  reached  a  llano  across 
which  we  rode  for  half  an  hour.  The  sun  shone  brightly 
yet  we  had  constant  rain  owing  to  the  furious  northeast  wind 
which  carried  the  rain  horizontally  for  long  distances;  having 
this  wind  directly  "head  on"  made  our  journey  much  slower 
than  it  would  otherwise  have  been.  At  times  the  wind  blew 
so  strongly  that  I  wondered  to  see  the  horse  stand  up  against 
it.  I  kept  my  hat  on  but  Professor  Tristan  removed  his 
and  said  afterwards  that  the  rain  beating  on  his  head  felt  like 
small  stones.  Finally  we  reached  a  low  woods  where  there 
was  some  shelter  and  rode  through  it  to  the  Rio  Colorado, 
which  had  to  be  forded.  Although  the  river  was  much  nar- 
rower and  shallower  here,  it  was  very  swift  with  plenty  of 
slippery  stones  in  river  bed  and  banks,  and  again  Padilla  was 
obliged  to  pull  each  of  our  horses  across  the  ford.  After 
another  stretch  of  woods  we  came  out  on  a  rolling  grassy 
tract  with  a  few  scattered  trees  and  arrived  at  the  fumaroles 
a  little  after  noon.  Locally  the  fumaroles  are  known  as  "las 
pailas"  or  "las  hornillas"  but  there  were  said  to  be  other 
nearby  hornillas  to  the  north  of  the  Rio  Blanco,  which 
latter  we  never  crossed. 
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These  fumaroles  or  solfataras  are  pools  of  warm  or  hot 
water,  in  the  latter  case  bubbling  and  boiling,  all  more  or 
less  clouded  with  the  white  clay  in  which  they  lie.    They  are 
of'  varying  sizes.    The  largest  one  occupied  a  basin  whose  rim 
was  2400  feet  above  sea-level,  whose  depth  was  about  30  feet 
and  whose  diameter  at  bottom  I  estimated  to  be  about  80 
feet  in  its  longest  (N.  E.  to  S.  W.)  dimension.      Its  sides  were 
more  or  less  sloping  so  that  one  could  easily  ascend  and  de- 
scend and  here  and  there  little  jets  of  steam  were  given  off, 
or  hot  water  bubbled  up  and  trickled  down  to  the  pool  in 
the  bottom  of  the  basin.     I  noticed  two  small  openings, 
each  two  to  three  inches  in  diameter,  within  which  a  thick 
milk-like  liquid  could  easily  be  seen  rising  and  falling  as 
it   bubbled  and  made  a  snorting  sound.     At  intervals  the 
"milk"  rose  a  little  higher  than  usual  and  a  fewspurts  flew 
out  of  the  opening.     In  this  as  in  other  fumaroles  were 
patches  of  the  white  clay  mixed  with  red  or  yellow  sulphur,  in 
some  places  firm  enough  to  stand  on,  in  others  soft  and 
pasty.     Some  fragments  which  we  brought  from  here  have 
been  identified  as  limonite  or  goethite  with  some  basic  ferric 
sulphate.    The  largest  fumarole  had  a  small  outlet  draining 
eastward  to  a  brook.    On  the  other  side  of  this  brook  and 
nearly  100  feet  lower  than  the  largest  fumarole  was  another, 
much  smaller,  remarkable  because  it  was  so  near  the  brook 
— probably  not  more  than  ten  feet  away  and  above  it — and 
for  the  considerable  amount  of  steam  constantly  rising  from 
it.     We  were  unable  to  cross  this  brook  to  examine  this 
little   fumarole   more   closely.     We   had    no   thermometer 
with  us,  but  the  water  in  some  of  the  pools  was  so  hot 
that  one  could  only  endure   to  dip   a  fingertip  and  in- 
stantly withdraw  it.    We  perceived  no  difference  between 
the  vegetation  surrounding  the   pools   and  that  growing 
farther  away.    I  saw  a  single  grasshopper  on  the  side  of 
the  largest  fumarole  but  insects  in  general  were  scarce — 
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perhaps  because  of  the  very  strong  wind  which  prevailed 
here  also. 

While  at  the  fumaroles,  in  a  fleeting  break  of  the  clouds 
the  Cerro  de  la  Vieja  was  pointed  out,  lying  somewhat  west 
of  north.  I  tried  to  learn  why  this  volcano  is  called  "Rin- 
con de  la  Vieja" — Corner  of  the  Old  (Woman) — but  without 
much  success.  The  explanation  that  "perhaps  sometime 
an  old  woman  lived  somewhere  up  here  and  that  her  resi- 
dence came  to  be  referred  to  as  the  corner  where  the  old 
woman  lived,"  may  have  been  invented  after  the  name  came 
into  use.  At  best  the  story  is  exceedingly  vague.  I  was 
sorry  that  we  had  not  time  and  opportunity  to  attempt  the 
ascent  of  this  volcano  but  owing  to  its  distance  from  any 
house  it  would  be  necessary  to  take  supplies  for  four  days 
on  packhorses  and  to  go  in  April  or  May;  then  only  was  the 
summit  free  from  clouds,  according  to  Espinoso,  who  had 
lived  three  years  at  Hacienda  Guachipelin. 

The  geologist  Karl  von  Seebach  has  given  an  account  of 
an  ascent  which  he  made  on  January  9,  1865,  of  what  he 
termed  "Rincon  de  la  Vieja,"  but  whether  of  Cerro  Gua- 
chipelin or  of  Cerro  de  la  Vieja,  I  am  unable  to  determine. 
He  came  to  Guachipelin  in  company  with  the  Governor  of 
Guanacaste,  Don  Manuel  Esquivel,  and  describes  it  as  "the 
picturesquely  situated  Guachipelin,  a  farm  of  the  extensive 
hacienda  of  Don  Manuel's,  'La  Queva.'"  He  speaks  of 
"Hornillos,  Salsen  und  Solfataren"  at  the  foot  of  Rincon 
and,  as  his  map  places  them  to  the  north  of  the  Rio  Blanco, 
they  are  doubtless  those  of  which  we  were  told  but  did  not 
see.  He  continues:  "From  here  I  rode  up  with  three  men  on 
one  of  the  small  ridges  into  which  the  bare  western  part  of 
the  long  drawn  out  Rincon  divides,  to  about  a/j  °*  the  entire 
height,  where  we  were  obliged  to  dismount  and  go  on  foot 
The  way  continued  up  the  ridge  which  is  not  very  steep  and 
only  rendered  difficult  by  the  constantly  increasing  ashes 
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mixed  with  lapilli  and  pieces  of  lava.  Although  the  summit 
was  again  veiled  in  clouds,  these  were  not  yet  very  thick  and 
one  often  saw  the  summit.  About  one  o'clock  we  had 
reached  the  main  ridge  of  the  mountain  and  could  hardly 
stem  the  fury  of  the  raging  northeast  wind.  We  followed 
the  main  ridge  for  a  short  distance  toward  the  east  southeast 
until  we  halted  opposite  the  last  peak  where  my  guides  as- 
sured me  that  it  was  impossible  to  go  farther.  And  indeed 
going  farther  was  not  easy.  Often  one  must  walk  along  a 
ridge  hardly  a  foot  wide,  falling  away  steeply  on  both  sides, 
where  the  loose  lapilli  and  the  raging  northeast  wind  in- 
creased the  difficulty,  and  then  it  was  necessary  to  climb  up 
an  almost  perpendicular  cliff.  Twice  was  I  compelled  to 
turn  back  here,  but  the  third  time  I  found  a  better  ascent 
and  soon  was  standing  at  the  very  crater.  For  three  days, 
in  August,  1863,  this  crater  had  emitted  strong  smoke  and  I 
was  therefore  not  a  little  astonished  to  find  in  the  crater  a 
shallow,  plate-like,  completely  enclosed  basin  in  which  the 
rain  from  the  driving  clouds  produced  a  rippling  and  which 
sought  exit  through  a  small  cleft  toward  the  north.  Under 
these  circumstances  I  believed  that  a  second  crater,  more  to 
the  southeast,  must  be  expected,  but  in  vain.  On  all  sides 
the  crater  fell  away  steeply  and  I  could  not  discover  any 
other  as  far  as  the  mist  permitted  seeing.  I  estimated  the 
crater  on  which  I  stood  to  be  500  paces  in  diameter  and 
hardly  100  feet  deep  at  the  highest,  south,  summit  and  only 
5  feet  at  the  north  edge.  From  the  edges  of  the  crater, 
when  the  wind  tore  the  clouds  apart,  I  had  a  glorious  view 
of  the  wide  plain  of  Guanacaste  and  of  the  Pacific  Ocean  on 
the  one  side  and  on  the  other  toward  the  north  and  east,  of 
the  forest  wilderness  of  the  Rio  Frio  as  far  as  the  beautiful 
Lake  of  Nicaragua.  ...  A  measurement  of  the  height  of 
the  crater  was  not  to  be  thought  of;  I  was  glad  that  I  es- 
caped with  my  life." 
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As  we  rode  back  from  the  fumaroles  the  rain  ceased  about 
us,  although  evidently  continuing  higher  up.  After  we  had 
recrossed  the  Colorado  we  tried,  but  unsuccessfully,  to  find 
some  insects  in  the  woods.  When  we  came  out  on  the  llano 
we  found  that  Espinoso  had  shot  a  doe,  which  was  fastened 
behind  Padilla's  saddle  and  so  carried  to  the  Hacienda. 
Stephens,  who  came  through  Guanacaste  on  his  way  to 
Nicaragua,  in  February,  1840,  was  much  struck  with  the 
great  number  of  deer  which  he  saw.  As  we  looked  up  at 
Cerro  Guachipelin  from  this  llano  we  could  plainly  see  a 
deep  barranca  or  ravine  on  its  southeast  side  with  a  fine 
waterfall.  Cerro  Guachipelin  was  wooded  to  the  top  but 
its  outlying  western  ridges,  plainly  visible  from  the  Hacienda, 
were  bare  of  trees.  As  we  rode  westward  we  could  easily 
see  the  Pacific  from  the  llano.  A  little  later  when  we  looked 
backward  (east)  toward  the  mountains,  there  was  a  beau- 
tiful double  rainbow,  the  lower  bow  very  wide  and  appar- 
ently resting  throughout  its  entire  length  on  the  ground;  the 
colors  at  the  yellow  side  were  chiefly  visible.  We  had  left 
the  fumaroles  at  1.30  and  reached  the  Hacienda  at  3.30. 
Espinoso  and  Padilla  skinned  and  cut  up  the  deer  and  most 
of  the  meat  was  salted  and  hung  up  on  a  cord  under  the 
veranda — the  only  way  meat  can  be  preserved  here.  Some 
of  the  venison,  toasted,  was  given  us  as  an  extra  supper 
shortly  before  we  went  to  bed  and  again  at  "cafe"  next 
morning  and  was  very  good. 

At  sunset  I  sat  behind  the  Hacienda  watching  Cerro 
Guachipelin,  over  which  the  easterly  winds  were  constantly 
blowing  great  masses  of  clouds  illuminated  by  the  rays  of 
the  setting  sun;  the  summit  was  never  visible.  Near  the 
house,  in  line  with  the  same  cerro  and  lower  than  where 
I  sat,  horses  and  cattle  were  grazing  quietly  in  a  green 
potrero.  Very  high  up  in  the  blue  sky  overhead  swifts 
were   circling    as    they  do   at   home,    while   much  below 
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them,  from  tree  op  to  tree  top  flew  twittering  green  parra- 
keets. 

The  cafe  whi  n  the  venison  accompanied  the  next  morn- 
ing was  a  kind  I  timorously  described  by  Professor  Tristan  as 
"cafe  de  Guachipelin,"  for  we  had  exhausted  the  real  coffee 
on  Saturday  a-.d  since  then  it  had  been  replaced  by  brown 
sugar  cooked  n  hot  water;  it  had  at  least  something  of  a 
coffee  color!  I'he  menu  at  Hacienda  Guachipelin  was  never 
extensive,  eg,-s,  rice,  black  beans  and  tortillas  being  the 
staples  for  a  ;.  meals.  Meat  was  not,  until  the  appearance 
of  the  venist  n.  Little  seemed  to  be  grown  on  the  farm — 
beans  and  r  iantains  were  the  principal  crops.  The  situa- 
tion of  the  people  dwelling  here  and  at  the  other  few  scat- 
tered hacieidas  between  the  Rios  Blanco  and  Colorado  is 
an  isolated  one  for  the  greater  part  of  the  year;  during  the 
rainy  seas  m  the  Colorado  is  impassable,  thus  cutting  off 
communication  with  Liberia,  the  only  town  of  the  region 
from  which  supplies,  medicines  or  a  doctor  can  be  obtained. 
Mails  and  telegraph  service  extend  northward  from  Liberia 
to  the  Nicaraguan  frontier,  but  their  line  is  some  miles  west- 
ward from  Hacienda  Guachipelin. 

On  January  17  we  left  the  Hacienda  at  8  A.  M.  for  Li- 
beria; soon  after  starting  we  passed  a  carablanca  monkey 
sitting  quietly  on  a  tree  in  the  road  surveying  us.  This 
time  we  crossed  the  Rio  Colorado  by  a  shallower  ford  higher 
up,  which  the  horses  took  without  hesitation.  Almost  im- 
mediately the  road — an  impossible  one  for  ox-carts — as- 
cended steeply  to  the  ridge  separating  the  valleys  of  the 
rivejfc  Colorado  and  Santa  Ines.  The  altitude  of  the  Colo- 
rado at  this  ford  is  probably  some  300  feet  lower  than  the 
ridge,  which  at  first  was  very  narrow  at  the  top  (in  places 
only  twenty  to  thirty  feet),  and  descended  steeply  on  each 
side.  It  was  composed  of  the  same  white  pumitic  rock, 
deeply  worn  into  a  rut  just  wide  enough  for  a  horse  to 
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pass  along.  Farther  southwestward  the  top  widened.  The 
highest  point  we  reached  while  riding  on  the  crest  of  this 
ridge  was  925  feet,  where  we  paused  to  photograph  the 
ridge-road  and  a  strikingly-shaped  hill  to  the  north,  across 
the  Colorado  valley,  known  as  Cerro  Canas  Dulces.  Owing 
to  the  narrowness  of  this  ridge  we  had  fine  views  of  all  the 
surrounding  country  and  for  this  reason,  as  well  as  the  easier 
ford,  this  route  is  preferable  to  that  which  we  followed  in 
going  to  Hacienda  Guachipelin.  We  made  a  number  of 
short  stops  to  collect  insects  and  reached  Liberia  about 
M.30, 
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At  7.30  on  the  morning  of  January  18  Professor  Tristan 
and  I  left  Liberia  on  horseback  and  as  we  were  riding  out 
of  the  town  we  were  joined  unexpectedly  by  Senor  Chamorro, 
who  was  likewise  going  to  Filadelfia;  the  members  of  the 
Commission  had  preceded  us.  Our  route  was  the  same  as 
that  by  which  we  had  come  to  Liberia.  Before  nine  o'clock 
we  entered  the  llanos  and  by  nine-thirty  were  fairly  on  the 
Llano  Grande.  The  altitude  was  about  275  feet.  As  we 
left  it  we  stopped  to  look  back  at  the  Volcanoes  Orosi  and 
Rincon  de  la  Vieja,  cloud-capped  as  usual.  Dr.  Sapper 
ascended  Orosi  in  clouds  (February  I,  1899},  waited  half 
an  hour  on  the  summit  to  get  a  view  and  adds,  "I  purposed 
in  the  future  to  leave  the  volcanoes  of  the  province  of  Guana- 
caste  in  peace  as  long  as  they  were  almost  always  covered 
with  cloud-caps  just  as  they  were  then." 

Shortly  beyond  the  Llano  Grande  the  road  descended  by 
the  three  zigzags  previously  mentioned  to  125  feet  and  from 
here  to  the  crossing  of  the  Rio  Tempisque  the  aneroid  reg- 
istered a  further  descent  of  fifty  feet.  Our  party,  consisting 
of  three  only,  was  able  to  cross  the  river,  all  at  once,  in  the 
same  way  as  on  our  outward  journey.  Two  hours  more, 
or  almost  six  hours  from  Liberia,  brought  us  to  Filadelfia. 
The  journey  was  a  tiresome  one  since  much  of  the  road  was 
unshaded,  and  carrying  an  open  umbrella  was  not  very 
satisfactory  on  account  of  the  frequent  uncertain  gusts  of 
wind.  The  gorgeous  red,  blue  and  yellow  macaws  or  "la- 
pas,"   the   green   parrots — "loros,"  and  green   parrakeets 
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— "  periquitos,"  frequently  enlivened  the  journey;  all  three 
are  abundant  in  the  country  through  which  we  traveled. 
Along  the  roadsides  from  Los  Boquerones  (or  Palmira)  to 
Filadelfia  were  many  iguanas,  lying  in  the  road  or  high  up 
on  the  branches  of  large  trees,  the  former  scuttling  into 
hiding  as  we  came  near. 

Professor  Tristan  had  telegraphed  from  Liberia  to  Fila- 
delfia  and  there  the  Jefe  Politico,  don  Pablo  Villar,  brother 
of  the  member  of  the  Commission,  lodged  us  in  the  Casa 
Municipal;  we  had  meals  in  the  nearby  house  of  Senora 
Ramirez,  who  had  a  granddaughter  in  the  Colegio  de  Senori- 
tas  at  San  Jose.  Don  Pablo  showed  a  mark  on  the  inner 
wall  of  a  room  in  the  Casa  Municipal  about  two  feet  above 
the  floor,  as  the  level  to  which  the  waters  of  the  Rio  Tempis- 
que  reached  in  October,  1908.  Yet  at  this  time  the  river 
banks  nearest  this  house  were  thirty  feet  above  the  water 
level,  giving  some  idea  of  the  extent  to  which  this  country 
is  flooded.  This  day  everything  in  Filadelfia  was  dust, 
driven  to  and  fro  by  art  intermittent  wind. 

After  some  hours'  rest  we  went  to  the  Tempisque,  only 
a  few  minutes'  walk,  where  Don  Pablo  secured  a  dugout 
and  paddled  us  across  stream  to  a  beach  of  mingled  sand 
and  small  stones,  on  which  we  spent  an  hour  collecting. 
Near  the  water's  edge  were  many  "frog-hoppers"  (Gelasto- 
coris  flaws?),  one-quarter  inch  long  and  three-sixteenths 
wide,  Hemipterous  insects  of  the  family  Galgulidse.  They 
were  colored  so  nearly  like  the  small  stones  as  to  be  discov- 
ered with  difficulty. 

On  January  19,  we  left  Filadelfia  at  7.10  on  horseback  for 
Santa  Cruz.  Don  Pablo  accompanied  us  as  far  as  the  village 
of  Belen  and  the  remainder  of  the  way  we  had  a  guide  sup- 
plied by  Senor  Chamorro.  At  Belen  we  crossed  a  tributary 
of  the  Rio  Bolson  and  followed  its  bank  for  some  distance. 
Here  the  guide  stopped  to  speak  to  some  one,  telling  us  to  go 
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on  as  the  road  was  straight.  We  did  so  and  in  attempting 
to  cross  a  brook  on  the  "straight"  road  Professor  Tristan's 
horse,  which  was  leading,  mired  up  to  the  body.  The  guide 
now  came  up  and  explained  that  we  must  make  a  detour 
here!  We  were  then  able  to  cross  the  brook  without  further 
adventure  and  almost  immediately  began  to  ascend  some 
low  hills  which  the  guide  called  Cerros  de  Guiz{?).  Beyond 
them  we  forded  the  fairly  wide  Rio  de  las  Canas  and  fol- 
lowed it  for  some  distance,  most  of  the  way  thus  far  being 
shaded.  Houses  occurred  here  and  there;  some  had  walls 
of  upright  bamboo  or  other  stems  with  chinks  between  the 
stems,  and  very  high-pitched  roofs  of  palm  thatch.  Now 
and  then  we  stopped  to  collect  insects  without  dismounting 
from  our  horses.  After  crossing  the  Rio  Medio  several 
times  we  reached  Santa  Cruz  at  11.45.  The  Commission 
had  preceded  us  by  two  days.  All  of  us  were  lodged  in 
the  schoolhouse,  a  one-story  wooden  building  completed  in 
1908,  much  less  pretentious  than  that  at  Liberia  but  having 
a  fenced-in  playground  behind.  It  stood  in  the  middle  of 
the  north  side  of  the  plaza,  which  had  the  two-spired  white- 
washed church  on  the  east  side  and  the  one-storied  wooden 
municipal  building  on  the  west. 

The  schoolhouse,  like  many  other  houses  in  the  villages 
of  Guanacaste,  had  walls  a  single  board  in  thickness,  each 
board  eight  to  twelve  inches  wide  and  with  beveled  edges 
fitting  over  each  other  to  shed  rain.  There  was  no  interior 
finishing  except  that  these  boards  and  the  completely  ex- 
posed uprights  and  wooden  partitions  were  planed  smooth. 
There  were  few  if  any  sawmills  in  this  province  and  boards 
were  sawn  by  hand.  A  squared  log — and  many  of  the  men 
can  square  a  log  with  a  thin-edged  axe  with  surprising 
accuracy  and  rapidity — was  placed  across  a  staging  six 
to  seven  feet  above  the  ground.  One  man  stood  on  the  stag- 
ing, one  on  the  ground  below,  each  with  one  end  of  a  long 
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saw  in  his  hands,  and  so  working  the  saw  up  and  down  the 
plank  was  separated  from  the  log. 

The  water  supply  of  Palmira,  Filadelfia,  Belen,  Santa 
Cruz  and  doubtless  other  towns  of  this  country  was  largely, 
but  not  entirely,  drawn  from  town  wells  in  the  centers  of 
the  plazas.  In  the  first  three  towns  named  there  was  a  wind- 
mill over  the  well  to  draw  up  the  water,  but  in  Santa  Cruz 
buckets  were  let  down  on  a  rope  and  hauled  up  by  hand. 
There  was  at  least  some  sediment,  etc.,  in  the  Santa  Cruz 
water  and  the  schoolhouse  was  not  provided  with  one  of  the 
stone  filters  to  be  found  in  the  Liberia  schoolhouse  and  in 
many  even  rather  poor  houses  of  the  central  plateau  of  Costa 
Rica.  To  these  town  wells  came  the  women  and  children 
from  all  directions  to  fill  and  carry  off  earthenware  jars  or 
galvanized  iron  buckets  of  water. 

In  one  of  the  outhouses  within  the  playground  of  the  school 
I  caught,  on  January  24,  a  specimen  of  the  large  roach 
Archimandrite  marmorata.  The  body  proper  measures  two 
inches  long  and  the  widest  part  (of  the  abdomen)  one  inch, 
but  the  shield  on  the  upper  surface  of  the  prothorax  is  greatly 
expanded  forward  and  to  right  and  left  so  as  to  conceal  the 
head  completely  when  the  insect  is  viewed  from  above. 
The  fore  wings,  each  one  of  which  is  two  and  three-eighths 
inches  long  and  a  little  more  than  one  inch  wide,  when  folded 
in  the  position  of  rest,  mask  the  remainder  of  the  body  and 
give  it  a  total  length  of  three  inches  and  a  width  of  one  and 
one-half.  The  prothoracic  shield  and  these  wings  curve 
downward  along  their  outer  edges  so  as  to  form  a  smooth 
convex  cover  for  the  insect  and,  as  it  ran  over  smooth  boards, 
made  picking  it  up  a  matter  of  some  difficulty,  and  I  would 
not  have  succeeded  without  the  aid  of  my  net.  The  body 
was  marked  with  various  shades  of  dark  and  light  brown,  the 
darkest  areas  being  a  double-lobed  spot  half  an  inch  wide  on 
the  middle  of  the  prothoracic  shield,  a  streak  of  about  the 
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same  length  running  lengthwise  from  near  the  middle  of  the 
base  of  each  fore  wing,  and  a  much  smaller  spot  on  the  front  of 
the  head  between  the  eyes. 

On  two  successive  mornings  (January  21  and  22)  when  I 
arose,  I  found  on  the  floor  beside  my  bed  in  the  school  room 
a  reduviid  or  assassin  bug,  and  on  one  at  least  of  these  occa- 
sions there  was  a  marked  though  not  painful  swelling  on  one 
ankle.  Since  these  individuals  are  members  of  a  group 
known  to  suck  human  blood,  suspicions  as  to  a  cause  and 
effect  relation  were  naturally  aroused.  The  group  of  in- 
sects mentioned  contains  the  "blood-sucking  cone-nose" 
(Conorhinus  sanguisuga)  of  the  United  States  and  the  "bar- 
beiro"  {Conorhinus  or  Lamus  megistus)  of  Brazil.  The 
latter  has  been  found  by  Dr.  Chagas  to  serve  as  a  trans- 
mitter of  a  trypanosome  parasite  of  the  blood  of  monkeys 
and  of  man.  The  trypanosome,  introduced  into  a  healthy 
person  by  the  barbeiro  sucking  his  blood,  gives  rise  to  a 
number  of  serious  disorders,  especially  in  children.  These 
reduviids  have  a  long  and  very  narrow  head,  but  my  Santa 
Cruz  specimens  appear  to  be  of  the  genus  Meccus,  instead 
of  Conorhinus,  because  of  the  greater  length  of  the  head  be- 
hind the  eyes.  The  eyes  of  Meccus  being  rather  small,  the 
length  of  one  eye  can  be  contained  two  to  three  times  in  the 
length  of  the  postocular  region,  while  the  larger  eyes  of 
Conorhinus  can  be  contained  but  once  therein.  Although 
the  two  specimens  from  the  schoolhouse  are  one  inch  and 
half  an  inch  long  and  have  a  maximum  width  of  seven- 
sixteenths  and  three-sixteenths  inches  respectively,  neither  is 
mature.  The  adult  possesses  wings;  the  larger  of  my  two 
has  wing  rudiments  one-eighth  of  an  inch  long,  the  smaller 
none  at  all.  This  immaturity  makes  identification  of  the 
species  difficult;  they  resemble  M.  pkyllosoma,  recorded 
only  from  Mexican  localities,  as  much  as  any  other. 
The  color  of  these  (alcoholic)  specimens  is  brown  or  slaty 


3,g,t,zcd  by  Google 


448      A  YEAR  OF  COSTA  RICAN  NATURAL  HISTORY 

brown  with  small  orange  spots  along  the  edges  of  the 
body. 

My  explorations  of  the  vicinity  of  Santa  Cruz  began  on 
January  20,  when  twenty-five  minutes'  easy  walking  along 
a  dusty  road  to  the  east  brought  me  to  the  Rio  Medio,  here 
flowing  toward  the  northwest;  in  the  afternoon  I  went  west 
to  the  Rio  Dim  only  five  minutes  away.  Both  were  at  this 
time  shallow,  clear-water  streams  with  a  gentle  fall.  They 
wound  among  sand  and  small  stones,  the  Diria  having  a 
narrower  and  much  shadier  bed  than  the  Medio. 

On  the  following  day  I  spent  some  time  along  the  west 
bank  of  the  Diria.  There  were  several  flocks  of  dragonflies 
here,  chiefly  both  sexes  of  Macrothemis  ktmicklora,  but  no 
Miatkyria.  Associated  with  one  flock  of  hemichlora  was  a 
male  of  Macrotfumis  inacuta,  a  somewhat  larger  species 
(one  and  three-quarters  inches  long,  wing-spread  two  and 
one-half  inches)  with  a  pale  ochre  abdomen  whose  edges 
bear  black  lines.  An  individual  of  Pantala  fiavescens  also 
was  in  one  of  these  flocks. 

In  the  fringe  of  woods  here  I  almost  stepped  on  a  snake 
some  four  feet  long,  striped  lengthwise  with  black  and  yel- 
low. It  was  the  first  experience  of  the  sort  I  had  in  Costa 
Rica,  and  as  I  was  in  so  many  places  where  snakes  might  be 
expected  without  even  seeing  one,  some  record  of  their  un- 
obtrusiveness  may  be  interesting.  This  particular  snake 
made  off  rapidly  and  I  saw  it  no  more. 

A  little  over  a  mile  west  of  Santa  Cruz  are  some  hills 
known  as  Cerro  Las  Pilas.  I  followed  a  road  up  into  them 
and  by  accident  found  a  dry  brook  bed  apparently  a  favor- 
ite place  with  dragonflies  of  the  genus  GompkoitUs,  never 
very  abundant  anywhere.  The  Gomphoides  (near  G.  am- 
bigua)  of  both  sexes  were  resting  on  the  tips  of  twigs,  usually 
bare  ones,  and  closely  associated  with  another  species, 
Orthemis  letns,  which  was  more  abundant.    There  was  no 
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water  anywhere  near.  This  Gompkoides  is  two  and  one- 
quarter  to  two  and  one-half  inches  long.  The  general 
colors  of  the  body  are  dark  brown  and  pale  green;  the  latter, 
mixed  with  pale  brown,  occupies  much  of  the  lateral  sur- 
faces of  the  abdomen,  leaving  only  a  narrow  mid-dorsal 
band  or  stripe  of  brown.  The  eyes  do  not  nearly  meet  on 
the  top  of  the  head.  At  the  hind  end  of  the  abdomen  is  a 
single  pair  of  appendages,  about  three  thirty-seconds  of  an 
inch  long  and  curved  as  forceps  in  the  male,  but  straight 
and  one-sixteenth  inch  long  in  the  female.  The  colorless 
wings  spread  three  to  three  and  one-quarter  inches.  Or- 
themis  levis,  a  smaller  species  two  inches  long,  wing-spread 
three  inches,  has  the  eyes  meeting  on  the  top  of  the  head  and 
immediately  in  front  of  the  eyes  of  the  male  is  a  patch  of 
brilliant  metallic  purple,  only  a  trace  of  which  exists  in  the 
female.  There  are  two  wide  pale  green  or  yellow  bands  on 
each  side  of  the  brown  thorax,  as  well  as  pale  lines,  and  the 
slender  abdomen  is  red  or  reddish-brown. 

This  brook  bed  lay  within  a  dry  woods  of  rather  small 
trees.  One  tree  by  the  bank  was  a  "cedro  pochote"  (Pa- 
chira  fendleri '),  remarkable  for  the  short  thick  spines  on  the 
trunk.  I  measured  one  of  the  largest  spines  finding  it  to 
have  a  diameter  of  one  and  four-fifths  inches  and  an  equal 
height.  Normally  these  spines  are  solid  and  hard  and  I 
was  unable  to  cut  one  off  with  my  knife;  some  of  them,  how- 
ever, were  burrowed  into  by  insects. 

At  another  place  on  this  bank  was  a  swarm  of  Phalangids 
(Liobunum  biolleyi)  or  "daddy  longlegs,"  here  called  "in- 
dios";  they  were  hanging  together  by  hundreds  in  a  dense 
mass,  their  long  legs  waving  like  a  bunch  of  horsehair.  I 
gathered  some  of  them,  the  others  separating  and  moving 
off  in  all  directions.  A  couple  of  hours  later  when  I  repassed 
the  place,  they  had  again  massed  themselves.     Professor 

'The  cedro  pochote  may  be  the  Bombax  nicoytmt  of  Pittier,  1914. 
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Tristan  told  me  that  he  had  seen  the  same  behavior  among 
these  Arachnids  but  knew  no  reason  for  the  swarming,  nor 
could  I  discover  the  cause  in  this  instance. 

The  altitude  of  Santa  Cruz  is  probably  between  150  and 
170  feet  above  sea-level,1  my  aneroid  varying  to  that  extent 
on  different  days.  When  I  had  reached  250  to  275  feet  this 
dry  brook  bed  had  shallowed  and  above  this  point  there 
seemed  to  be  no  more  of  the  Gomphoides  dragonflies,  so 
leaving  it  I  set  off  to  climb  to  the  top  of  one  of  the  lower 
Pilas.  The  side  up  which  I  went  was  steep,  with  mostly 
small  bare  trees  whose  fallen  leaves,  together  with  dry  whit- 
ened selaginellas,  covered  the  ground  and  made  it  slippery. 
Among  the  trees  were,  here  and  there,  clumps  of  a  few- 
branched  cereus  cactus  twenty  to  thirty  feet  high.  Half 
an  hour's  climb  brought  me  to  the  top  of  the  northern  end 
of  the  Pilas  next  to  Santa  Cruz.  The  elevation  was  only 
600  feet;  other  parts  of  this  Cerro  are  much  higher,  prob- 
ably 1000  to  1200  feet.  They  were  apparently  tree-clad  to 
their  tops  while  the  point  I  reached  was  almost  bare  and  for 
my  purpose — to  view  the  country  about  Santa  Cruz — quite 
satisfactory.  If  the  higher  parts  give  a  view  of  the  Pacific 
to  the  west  they  would  be  better  of  course,  but  the  climb 
must  be  a  fatiguing  one  unless  there  are  paths,  absent  from 
my  hill.  To  the  north  and  west  of  north  from  this  hill  was  a 
cerro  or  ridge  some  ten  or  fifteen  miles  away,  I  judged,  prob- 
ably Sardinal;  5"  west  of  north  was  the  volcano  Orosi,  5° 
east  of  north  Rincon  de  la  Vieja,  300  east  of  north  the 
volcano  Miravalles,  all  three,  as  usual,  with  their  tops  in  a 
long  bank  of  white  clouds.  In  line  with  Orosi  and  over  the 
low  eastern  part  of  the  Cerro  de  Sardinal  appeared  a  little 
of  the  Pacific.  To  the  east  were  ridges  some  miles  beyond 
Santa  Cruz,  while  south  and  west  the  view  was  cut  off  by  the 
higher  parts  of  the  Pilas. 

1  Dr.  Sapper  givei  it  as  35  mcten  —  us  feet. 
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Everywhere  I  went  this  day  lizards  of  various  species  and 
sizes,  from  three-foot  iguanas  down,  were  very  abundant 
and  every  few  minutes  a  rustling  among  the  dry  leaves  or 
weeds  meant  one  of  these  active  reptiles — perfectly  harm- 
less and  yet  always  causing  me  to  turn  and  look  in  the  di- 
rection of  the  sound. 

With  Senor  Bonilla  and  Pedro  Alfredo  Cuendies,  an  in- 
telligent schoolboy  who  fetched  water  and  ran  errands  for 
the  Commission,  we  went  southwest  from  Santa  Cruz, 
crossing  the  Rio  Diria,  to  a  more  southern  part  of  the  Cerro 
Las  Pilas.  In  a  dry  brook  bed,  instead  of  Gompkoides 
dragonflies  as  at  the  other  locality,  I  found  a  species  of 
Micrathyria  (M.  ocellata  quicka)  which  I  had  not  previously 
taken  although,  as  already  related,  we  subsequently  obtained 
it  at  Puntarenas.  At  Cerro  Las  Pilas  both  sexes  were  fairly 
■  abundant,  sitting  on  bare  twigs  of  the  mostly  leafless  small 
trees,  and  sometimes  impossible  of  capture  on  account  of  the 
interference  of  the  numerous  small  twigs  with  the  move- 
ments of  the  net.  Associated  with  this  species  were  Ery- 
throdipiax  funerea  and,  rarely,  Orlkemis  levis.  I  saw  no 
Gompkoides  anywhere  this  day. 

Although  we  were  very  litde  above  Santa  Cruz,  from  one 
spot  we  had  a  view  of  the  four  volcanoes  of  Guanacaste  at 
once — Orosi,  Rincon  de  la  Vieja,  Miravalles  and  Tenorio, 
far  away  of  course,  but,  for  the  only  time  in  my  experience, 
Orosi  was  free  from  clouds  and  the  others  had  less  than  I  had 
ever  seen. 

Bull's  horn  thorn  was  very  abundant  around  Santa  Cruz, 
being  found  both  near  the  banks  of  rivers  and  also  in  dry 
places  like  this  cerro.  There  were  at  least  two  species,  both 
tenanted  by  ants;  one  {Acacia  costaricensis)  which  we  have 
already  mentioned  for  Alajuela,  etc.,  had  a  single  gland  or 
group  of  glands  on  the  petiole  of  the  leaf;  the  other  (A. 
nicoyensis)  with  glands  in  raised  tubercles  on  the  upper  side 
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of  the  midrib  opposite  or  just  below  the  bases  of  each  pair 
of  leaflets.  Both  kinds  produce  the  yellow  fruit  bodies  at 
the  tips  of  the  pinnules  of  the  young  leaflets,  and  both  may 
be  inhabited  either  by  black  or  by  red  ants.  Our  Santa 
Cruz  specimens  have  been  identified  by  Professor  Wheeler 
as  Pseudomyrma  belli,  Ps.  nigrocincta  and  Ps.  nigropilosa 
(larger  than  nigrocincta,  reddish  with  black  hairs  especially 
near  the  hind  end,  facultative).  The  second  species  of 
Acacia  mentioned  sometimes  had  the  thorns  abnormally 
enlarged  so  as  to  be  four  or  more  inches  in  length  and  half 
an  inch  or  more  in  diameter  except  at  the  free  end,  where 
the  tip  of  the  thorn  retained  its  usual  dimensions.  The 
enlargements  like  the  unmodified  thorns  were  hollow  but  I 
do  not  know  their  significance;  they  were  not  found  on  all 
plants.1  The  popular  name  of  the  bull's  horn  thorn  is  "  cuer- 
nezuelo."  On  several  occasions  I  saw  empty  birds'  nests  . 
lodged  within  these  spiny  plants,  although  never  the  birds 
which  had  built  them.  Senor  Bonilia  said  that  the  birds 
choose  such  locations  in  order  that  the  thorns  may  serve  as  a 
defense  against  owls  and  hawks.  How  the  nest-builders  and 
their  young  defend  themselves  from  the  ants  I  do  not  know. 

Another  location  for  birds'  nests  which  we  saw  near  Santa 
Cruz  was  the  abandoned  nests  of  termites,  into  which  the 
green  parrakeets  had  made  a  hole,  or,  in  one  case  at  least, 
a  tunnel  open  at  both  ends. 

As  we  returned  to  Santa  Cruz  from  the  Pilas,  crossing  the 
Diria  at  another  point,  we  passed  a  swarm  of  Phalangids 
similar  to  that  described  for  January  21  but  smaller;  this 
swarm  was  very  close  to  the  river  bank. 

The  Commission,  having  been  invited  to  call  on  Senor 

1 1  have  allowed  these  notes  on  the  Acacias  to  stand  as  written  when  the  observa- 
tions were  made,  adding  the  botanical  names  liter.  It  seems  possible  that  the 
plants  near  Santa  Cruz  with  "the  thorns  abnormally  enlarged"  may  really  have 
been  Acacia  hindsii.    I  have  no  specimens  which  will  determine  the  point. 
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Andreas  Bonilla  one  evening,  went  to  his  house  for  about 
an  hour  spent  in  conversation.  Later  at  the  invitation  of 
Dr.  Eduardo  J.  Trejos,  the  municipal  physician  (who  had 
spent  seven  years  in  the  United  States,  studied  medicine 
in  New  York  City  and  was  one  of  the  very  few  English- 
speaking  persons  in  Santa  Cruz),  we  went  to  his  house  to  a 
dance.  All  the  ladies  sat  in  a  row  on  one  side  of  the  room 
when  not  dancing,  the  men  elsewhere.  When  a  lady  arrived 
somewhat  later  than  the  rest  of  the  guests  all  the  company, 
if  seated,  arose  in  recognition  of  her  presence.  The  music 
was  furnished  by  three  fiddles  and  an  accordion.  The  un- 
invited part  of  the  community  stood  outside  the  house  look- 
ing into  the  room  through  the  open  doors,  which  as  usual 
were  not  separated  from  the  street  by  any  vestibule  or  pas- 
sage. 

Another  day  the  Commission  called  on  Padre  J.  M. 
Velasco,  a  former  priest,  known  for  the  collections  which  he 
has  made  of  Indian  pottery  and  other  artifacts  obtained  by 
excavating  the  graves  of  the  earlier  inhabitants  of  this 
region.  One  of  his  collections  is  now  in  the  Museo  Nacional 
in  San  Jose;  another  was  purchased  by  the  Carnegie  Museum 
of  Pittsburgh,  Pennsylvania.  Padre  Velasco  showed  us  a 
copy  of  Volume  III,  Number  1  of  the  Memoirs  of  the  Carne- 
gie Museum,  published  in  1907,  wherein  these  collections 
are  described  and  figured  by  C.  V.  Hartmann  under  the  title 
"Archeological  Researches  on  the  Pacific  Coast  of  Costa 
Rica."  At  the  time  of  our  visit  the  Padre  possessed  very 
few  such  objects;  among  them  was  a  small  number  of  jade 
ornaments  similar  to  those  figured  in  the  Memoir  mentioned. 
Padre  Velasco  did  not  speak,  nor,  I  believe,  understand  Eng- 
lish; he  was  apparently  between  fifty  and  sixty  and  his  face 
reminded  me  somewhat  of  Professor  Edward  D.  Cope. 

On  January  23,  I  walked  downstream  along  the  Rio  Diria 
until  completely  barred  by  a  dense  hedge  of  pinuela  extend- 
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ing  to  the  very  edge  of  the  almost  perpendicular  bank.  Two 
young  men  came  wading  along  the  river,  each  armed  with 
a  slender  wooden  spear  eight  to  ten  feet  long  and  tipped  with 
a  sharp  and  very  tapering  steel  point.  They  were  looking 
for  fish  and,  while  I  was  watching  them,  speared  two  "  bar- 
budos"  six  to  eight  inches  long,  from  among  the  roots  of 
a  large  tree  which  reached  down  into  the  water.  These  fish 
are  members  of  the  catfish  family,  probably  a  species  of 
Rhamdia.  My  two  questions  as  to  whether  the  fish  were  for 
food  and  were  good  were  both  answered  affirmatively-,  and 
before  I  left  Santa  Cruz  I  had  opportunity  to  assure  myself 
of  the  good  taste  of  barbudo. 

This  day  (Sunday)  was  the  first  of  a  three  days'  fiesta 
in  Santa  Cruz.  The  preceding  afternoon  an  image  of  the 
saint,  which  had  been  making  a  circuit  of  the  neighboring 
country,  was  brought  into  the  church,  followed  by  a  long 
procession,  chiefly  of  women,  whose  bright-colored  rebosos 
of  various  shades  of  reds,  blues,  yellows  or  greens  made  a 
vivid  contrast  to  the  background  of  whitewashed  houses  and 
church  and  dust-colored  roads.  Sunday's  procession  was  of 
different,  non-religious,  character  and  consisted  of  the  local 
brass  band,  a  decorated  chariot  drawn  by  two  oxen,  with  a 
canopy  under  which  sat  the  "  Queen  "  (queen  of  what  I  could 
not  learn  nor  what  she  represented)  with  an  attendant 
page;  boys  and  men  in  masks  and  clown's  attire  on  foot 
and  a  "giganta"  or  giantess  about  twelve  feet  high.  This 
last  was  a  figure  representing  a  woman,  the  face  rather 
crudely  moulded  and  painted.  She  was  dressed  in  pink, 
with  a  wide-brtmmed  fashionably  trimmed  straw  hat  and 
long  white  gloves.  The  skirt,  and  perhaps  the  bodice,  were 
simply  stretched  over  a  light  wooden  frame  inside  of  which 
walked  the  man  who  carried  the  whole,  and  of  whom  only 
the  feet  were  visible.  The  upper  part  of  the  giganta  was 
inclined  to  topple  over  so  that  usually  a  man  walked  on  each 
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side  to  straighten  her  when  she  grew  faint.  This  procession 
passed  around  the  plaza  and  through  the  principal  streets. 
When  we  first  arrived  in  Santa  Cruz  the  grass-covered 
plaza,  with  the  town  well  under  its  shed  in  the  center  and  its 
border  of  fairly  large  higuerones,  was  entirely  open  and  in  the 
late  afternoons  was  the  scene  of  lively  games  of  "Associa- 
tion "  football  among  the  boys  and  young  men.  Professor 
Tristan  told  me  this  game  was  first  introduced  into  Costa 
Rica  about  eight  years  before  among  the  boys  of  the  Liceo 
in  San  Jose  and  that  the  latter  have  carried  the  game  to  many 
parts  of  the  country.  On  Friday  and  Saturday  the  plaza 
was  enclosed  by  a  fence  of  tree-trunks  and  boughs,  posts 
being  set  into  the  ground  and  rails  tied  to  these  by  means  of 
lianas.  This  was  in  preparation  for  the  "toros" — bulls — 
which  were  one  of  the  chief  attractions  of  the  fiestas,  begin- 
ning each  of  the  three  days  at  one  o'clock.  Two  raised  plat- 
forms were  also  constructed  on  the  north  side  of  the  plaza 
and  on  one  of  these  we  were  invited  to  sit,  most  of  the  specta- 
tors hanging  on  to  the  enclosing  fences.  Some  fifteen  bulls 
had  been  brought  to  town  for  the  occasion  and  a  separate 
pen  constructed  for  them  next  to  the  churchyard,  where 
they  were  lassoed  and  led  singly  into  the  plaza  by  a  horseman. 
The  bull  was  tied  in  one  corner  of  the  plaza  while  a  piece  of 
leather  was  fastened  on  its  back;  a  man  then  seated  himself 
on  this  saddle  and  the  animal  was  released.  The  bull  usually 
rushed  away  prancing  and  kicking,  the  man  holding  on 
tightly.  Often  the  bull  succeeded  in  throwing  its  rider  who 
was  then  in  considerable  peril  from  the  fall  and  from  the 
hoofs  as  the  creature  rushed  about  the  enclosure  trying  to 
find  an  opening.  Men  with  pieces  of  hide  or  cloth,  not  often 
red  in  color,  held  or  shook  these  in  front  of  the  bull's  head 
as  he  charged  them,  the  men  although  on  foot  leaping  aside 
with  much  dexterity.  If  the  animal  was  not  very  spirited 
and  stood  still,  a  man  twisted  its  tail  or  prodded  or  teased 
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the  victim  in  various  ways.  When  any  bull  was  adjudged  to 
have  afforded  the  maximum  of  amusement  and  entertain- 
ment, it  was  lassoed  round  the  horns  and  led  off  to  the  pen 
and  another  brought  in  to  take  its  place.  No  attempt  was 
made  to  kill  or  seriously  injure  the  animals.  The  principal 
danger  was  to  the  men  taking  part,  especially  to  him  who 
rode  the  bull.  We  saw  one  man  thrown  violently  to  the 
ground;  he  arose  immediately  but  as  he  walked  off  a  crowd 
gathered  around  him  and  hid  him  from  sight;  we  learned 
that  he  had  received  a  severe  blow  on  the  chin  when  thrown. 
Professor  Tristan  left  the  platform  at  this  time  declaring 
he  could  not  look  at  the  spectacle  any  longer  and  I  took 
advantage  of  the  opportunity  to  do  likewise.  To  me  it  was 
painful  to  see  the  risks  run  by  the  riders  of  the  bulls  as  well 
as  the  teasing  to  which  the  animals  were  subjected,  but  the 
popularity  of  the  show  proves  that  the  majority  of  the  spec- 
tators did  not  feel  this.  Each  day  the  "toros"  lasted  from 
about  one  to  five  or  five-thirty. 

During  the  fiestas  rockets,  bombs  and  firecrackers  might 
be  expected  at  any  hour  of  the  day  or  night,  while  at  eight 
o'clock  in  the  evening  fireworks — some  quite  elaborate — 
were  set  off  in  the  plaza.  There  was  even  a  small  saluting 
cannon,  with  a  Spanish  crown  on  its  barrel,  mounted  on  a 
pair  of  cart  wheels,  to  add  to  the  din,  and  from  time  to  time 
the  church  bells  clanged  furiously.  Night  and  day,  in  sev- 
eral houses  in  different  parts  of  the  town,  the  marimba  (here 
usually  in  the  hands  of  a  single  player)  and  other  instru- 
ments furnished  music  for  an  endless  succession  of  dancing 
couples.  There  was  much  drinking,  and  drunken  men 
reeled  about  the  streets,  occasionally  taking  up  their  station 
in  front  of  the  schoolhouse  in  the  wee  sma'  hours  and  making 
sleep  impossible.  There  was  no  violence  within  my  obser- 
vation, although  one  could  usually  see  the  heads  of  several 
men  pressed  against  the  window  bars  of  the  cared.     Police 
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were  on  duty  in  the  streets  and  when  awake  in  the  night  I 
heard  the  whistles  of  those  on  guard,  as  the  town  clock 
struck  the  hours  or  half  hours. 

Sunday's  procession  was  repeated  about  noon  on  Monday, 
an  additional  feature  being  a  man  who  rode  a  mock  bull  as  a 
boy  does  a  stick  with  a  horse's  head  at  one  end.  This  mock 
bull  consisted  of  a  cow's  skuil  fixed  to  one  end  of  a  frame- 
work of  sticks,  over  which  was  stretched  some  brown  fabric, 
representing  the  bull's  body.  Mounted  on  this  the  man 
pranced  among  the  crowd,  who  on  their  part  took  off  coats 
and  waved  them  before  the  "bull"  as  they  did  to  the  actual 
bull  in  the  plaza.  Others  beat  the  bull  with  anything  at 
hand,  all  in  the  greatest  hilarity,  and  the  animal  soon  proved 
too  weak  to  withstand  dissolution.  There  were  no  fire- 
works this  evening,  but  on  Tuesday  evening  a  very  few  in 
the  plaza  brought  the  fiestas  to  a  close,  although  on  the  fol- 
lowing afternoon  the  boys  held  mock  "toros"  in  the  plaza 
with  young  bulls.  There  are  all  sorts  of  mixed  descents 
here  between  whites,  Indians  and  negroes,  and  at  the  fiestas, 
which  brought  together  many  people  from  the  surrounding 
country,  one  saw  a  great  variety  of  physical  features. 

On  January  24  I  went  south  to  the  panteon  or  cemetery 
which,  as  is  so  often  the  case,  was  a  dreary  collection  of 
mounds,  weeds  and  wooden  crosses,  the  latter  bearing  some 
names  or  inscriptions  relating  to  the  deceased.  Animals 
strayed  in  to  graze  and  a  sadder  and  more  desolate  place  it 
would  be  hard  to  find.  On  the  road  to  the  cemetery  an 
iguana  watched  me  as  I  approached  and  finally  took  refuge 
in  a  hole  therein.  I  had  not  set  out  for  the  cemetery;  I  was 
simply  looking  for  new  collecting  grounds,  but  everything 
was  dry  weeds.  Turning  off  to  the  east  I  stumbled  upon 
the  road  to  Nicoya,  distant  six  hours  by  horse  from  Santa 
Cruz,  and  followed  it  southward  to  a  point  on  the  Rio  Medio 
farther  upstream  than  previously  visited  and  spent  some 
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time  along  its  stony  beaches.  On  these  different  occasions 
I  saw  fairly  large  squirrels,  with  reddish  bodies  and  long 
thick  gray  tails,  on  the  trees  near  the  river;  they  were  per- 
haps Scturus  adolphti  dorsalis. 

When  we  arose  on  January  25  it  felt  decidedly  cold,  yet 
the  school  thermometer  measured  19°  C.  (  -66.2°  F.)  at  7 
A.  M,,  showing  how  we  had  become  acclimated  to  this  warm 
country.  The  same  thermometer  registered  310  C.  (  -87.80 
F.)  at  4  P.  M.,  both  measurements  being  in  the  shade.  The 
shade  temperature,  therefore,  was  not  excessive,  but  the 
usually  slight  daily  range  made  a  morning  temperature  of 
19°  C.  seem  cold. 

The  Comision  Calificadora,  having  finished  its  work  here, 
started  for  San  Jose  on  the  morning  of  January  25,  but 
Professor  Tristan  and  I  remained  for  further  collecting. 
The  members  of  the  Commission  were  very  agreeable,  and 
traveling  with  them  added  much  to  the  pleasure  of  the 
journey  as  well  as  saving  us  the  trouble  of  arranging  for 
transportation  and  lodging,  and  assuring  us  better  quarters 
than  we  otherwise  might  have  enjoyed. 

The  Commission  having  departed  we  went  north  a  kilo- 
meter or  two  from  the  town  to  the  house  of  one  Rollo  Jaen, 
whom  Professor  Tristan  knew,  where  we  took  breakfast. 
The  walls  of  this  house  were  one  board  thick,  the  tile  roof 
supported  by  upright  beams  at  the  corners  and  two  in  the 
principal  room  under  the  ridge  pole.  As  usual  the  windows 
were  without  sashes  but  furnished  with  wooden  shutters. 
The  earthen  floor  was  now  hard  and  dry,  but  in  answer  to 
my  question  they  told  me  it  grew  quite  damp  in  the  rainy 
season.  The  principal  room  contained  two  or  three  bed- 
steads, as  many  chairs,  a  hammock,  a  table,  some  heaps  of 
unhusked  maize  and  other  products,  tools,  ox-harness, 
bridles  and  saddles.  A  small  part  of  the  wall  was  covered 
with    pages — chiefly    pictures    and    advertisements — from 
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magazines,  principally  American;  I  recall  a  portrait  of  J. 
Pierpont  Morgan  from  a  magazine  of  about  1901  posted  with 
the  others.  The  bedsteads  were  iron  or  wooden  frames  with 
an  oxhide  stretched  tightly  over  each;  I  slept  on  such  a  one 
at  the  Hacienda  Guachipelin  and  found  it  as  hard  as  a  board. 
The  chair  seats  were  also  of  oxhide  stretched  over  the  frame 
and  fastened  down  with  strips  of  wood  nailed  over  the  hide. 
The  most  inconvenient  feature  of  this  room,  and  a  rather 
unusual  one  I  think,  was  a  horizontal  beam  a  foot  above  the 
floor  which  braced  the  uprights  under  the  ridgepole  and 
which  must  be  stepped  over  every  time  one  passed  from 
one  side  of  the  room  to  the  other.  A  smaller  back  room 
served  for  kitchen,  etc.  We  had  plates,  saucers,  cups, 
knives,  forks  and  spoons  at  breakfast,  but  when  we  asked  for 
water  it  was  brought  in  a  guacal,  as  is  customary  here.  For 
breakfast  we  had  fried  eggs,  tortillas,  frijoles,  rice,  meat, 
and  finally  coffee.  It  was  cooked  and  served  by  the  wife,  a 
decidedly  brown  woman,  probably  with  a  large  proportion 
of  Indian  blood. 

On  January  27  we  walked  past  Rollo  Jaen's  house  (which 
was  on  the  left  side  of  the  road  to  Timpate)  and  farther 
into  the  forest  north  of  it  than  on  our  previous  visit,  follow- 
ing a  private  road  after  securing  permission  to  do  so.  The 
forest  was  quite  dry  at  this  time  and  there  were  very  few 
orchids,  bromeliads  or  other  epiphytes.  There  was  a  great 
variety  in  the  trees,  both  as  to  species  and  size,  and  much 
undergrowth  both  of  shrubs  and  herbs.  While  passing 
through  this  forest  we  made  frequent  short  excursions  from 
the  road  to  one  side  or  other  and  in  one  of  these  came  upon 
the  small  slender  dragonflies  of  the  genus  MetaUptobasis,  se- 
curing in  all  some  half  a  dozen  specimens  representing  both 
sexes.  In  the  preparation  of  the  Biologia  Centr alt-Ameri- 
cana only  two  specimens  were  available  from  alt  Central 
America  and  Mexico,  one  being  from  Guatemala  and  one 
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from  Nicaragua,  and  the  South  American  examples  men- 
tioned in  literature  up  to  that  time  were  very  few  in  number. 
It  was  interesting  to  learn  that  these  rare  little  dragonflies 
are  inhabitants  of  dry  forests  such  as  this — no  information 
of  a  definite  character  being  hitherto  at  hand  on  this  point. 
The  male  of  this  species  is  most  curious  in  possessing  two 
slender  horns  each  1.18  mm.  long,  on  the  forward  upper  sur- 
face of  its  mesothorax  and  directed  upward  and  forward 
and  curved  toward  each  at  their  sharply-pointed  tips.  Their 
relatively  great  length  is  only  appreciated  when  it  is  known 
that  the  greatest  height  of  the  thorax  at  any  point  is  but 
2.16  mm.  I  am  sorry  to  be  unable  to  record  any  observa- 
tions upon  this  insect  while  alive  which  would  give  some 
clue  as  to  the  function  of  these  peculiar,  and,  for  males,  rare 
structures.  The  females  have,  in  the  place  of  these  horns, 
two  conical  tubercles  each  .11  mm.  in  height.  The  total 
length  of  the  body  in  both  sexes  is  one  and  three-quarters 
inches,  the  wing-spread  about  the  same.  The  thorax  is 
yellowish-green  in  life  with  a  mid-dorsal  dark  metallic  green 
stripe. 

We  had  some  excellent  views  of  monkeys  in  this  forest;  I 
heard  the  howling  of  the  congos  many  times  in  the  distance 
at  Santa  Cruz  as  well  as  on  our  journey  thither,  and  this 
morning  we  heard  them  frequently  from  the  first  moment 
we  entered  the  forest.  At  last  we  were  so  fortunate  as  to 
meet  a  troop  of  eight  or  nine  in  the  trees  immediately  over 
and  alongside  of  the  road  and  not  too  high  to  be  seen  dis- 
tinctly. The  congo  (Alouatta  viUosa)  is  the  largest  of  the 
Costa  Rican  monkeys  and  is  entirely  black,  the  males  with  a 
heavy  black  beard.  This  troop  included  individuals  of 
different  ages  and  sizes.  They  showed  no  special  signs  of 
fear  at  our  presence.  We  stood  beneath  them  and  called  to 
them  in  our  deepest  tones,  some  of  the  congos  replying  in  a 
roar  not  unlike  a  lion's. 
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A  second  species  of  monkey  seen  to-day,  the  "  cara  blanca  " 
or  capuchin,  is  smaller,  dark  brown  with  white  face  and 
throat.  We  came  upon  half  a  dozen  on  the  ground,  although 
they  speedily  took  to  the  trees.  We  enjoyed  seeing  them 
swing  by  limbs  or  tail  from  branch  to  branch,  or  leap  across 
an  open  space.  Sometimes  one  would  pause  upon  a  bough 
and  stand  upright  to  look  at  me  and  then  jump  up  and  down 
two  or  three  times  in  the  same  place  as  captive  monkeys 
often  do,  apparently  in  excitement.  I  lingered  for  some 
time  to  watch  their  amusing  antics. 

After  walking  some  three  miles  through  this  forest  we 
crossed  a  potrero  and  entered  another  piece  of  timbertand 
where  the  soil  was  blacker  and  in  drying  had  cracked  into 
polyhedral  masses.  A  mile  or  so  more  brought  us  to  a  swamp, 
locally  known  as  "Laguna  Garzal,"  which  was  said  to  ex- 
tend to  the  Rio  Canas  (or  de  las  Canas).  As  far  as  we  could 
see,  most  of  this  swamp  was  then  not  open  water  but  covered 
with  coarse  grass,  sedge  and  a  spiny  leguminous  shrub  about 
three  feet  high.  At  the  corner  where  we  emerged  was  a 
small  area  of  open  water  of  an  irregular  L-shape,  whose 
greatest  length  might  have  been  twenty  feet.  The  water 
here  was  widely  known  in  this  part  of  the  country  because 
it  was  said  to  be  warm  throughout  the  year,  and  it  was  the 
object  of  to-day's  excursion  to  visit  it.  We  had  brought 
with  us  the  school  thermometer  ("Hachette  &  Cie,  Paris") 
from  Santa  Cruz  and  with  it  obtained  the  following  results : 
temperature  of  the  air  in  the  sun,  11.30  A.  M.,  450  C.  (  -1130 
F.);  temperature  of  the  (unshaded)  water,  11.35  A.  M., 
400  C.  (  -1040  F.);  temperature  of  the  air  in  the  shade  of 
the  nearest  trees,  1.30  P.  M.,  30°  C.  (  =86°  F.).  The  sun 
shone  brightly  all  day.  At  almost  all  times  bubbles  could 
be  seen  rising  at  one  spot  or  other  from  the  floor  of  this 
pool,  which  was  a  fine,  slightly  greenish  mud.  The  water 
was  quite  clear.    We  all  drank  a  little,  to  which  we  added  a 
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few  drops  of  lemon  juice,  and  without  any  disagreeable 
consequences.  The  banks  of  this  poo!  were  of  soft  mud, 
into  which  I  could  easily  thrust  a  stick  for  two  or  three  feet, 
and  covered  with  coarse  grass.  Some  logs  and  planks  had  been 
laid  by  previous  visitors  so  that  it  was  easy  to  reach  the  edge 
of  the  clear  water.  A  number  of  dragonflies  were  flying  about 
this  pool  and  although  none  of  their  species  were  seen  in  the 
neighboring  forest,  they  were  all  of  forms  widespread 
throughout  tropical  America.1  Floating  in  the  warm  water 
were  two  fore  wings  and  one  hind  wing  of  still  another  spe- 
cies, Miathyria  simplex,  ally  of  M.  marcella  which  we  so  often 
saw  in  flocks, — the  only  evidence  we  obtained  anywhere 
of  its  presence  in  Costa  Rica!  Owing  to  the  treacherous 
character  of  the  banks  it  was  impossible  to  explore  more  than 
a  few  feet  of  the  pool's  area  and  I  was  unable  to  find  larvae 
of  any  of  these  species  by  means  of  my  water  net.  A  hemip- 
terous  insect  and  a  small  fish  were  seen  swimming  in  the 
water. 

We  ate  our  lunch  under  the  nearest  edge  of  the  forest 
and  rested  afterwards,  while  we  made  short  trips  to  the  hot 
pool  one  at  a  time,  including  Pedro  who  had  accompanied 
us,  to  try  to  catch  some  additional  dragonflies.  We  were 
only  able  to  remain  a  short  time  in  the  blaze  of  sunshine 
there,  however.  We  returned  to  Santa  Cruz  as  we  had  come. 
In  the  potrero  between  the  two  tracts  of  forest  the  cattle  had 
gathered  to  the  number  of  fifty  or  so,  but  although  one  young 
bull  was  inclined  to  show  off  at  our  expense  he  was  easily 
frightened  away  and'his  companions  gave  us  no  trouble. 

We  revisited  the  forest  north  of  Santa  Cruz  beyond  Rollo 
Jaen's  on  January  29,  spending  our  time  in  looking  for 

1  The  pool  aperies  were  the  (lender  hchnura  ramburi  tit,  credula,  with  the  8th 
and  9th  abdominal  segments  sky-blue,  Oriktmii  ferrugiiua  with  magenta  abdomen, 
Micratkyria  octltata  quicha  and  M.  aqualis,  maturely-colored  male*  of  Erytkrmu 
peruviana  with  pruinoae  purple  thorax  and  stout  red  abdomen,  and  its  slender- 
a bd omened  congener,  E.  errbrnala. 
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additional  specimens  of  Metaleptobasit.  This  dragonfly  was 
less  abundant  than  previously,  but  Professor  Tristan  was 
able  to  catch  a  female  of  Staurophlebia,  one  of  the  largest 
of  the  stout-bodied  forms,  and  we  found  a  few  others  of 
interest.  The  Staurophlebia  female,  apparently  of  the  same 
subspecies  as  the  males  seen  or  taken  at  Guapiles  in  June 
(S.  reticulata  obscura),  was  four  inches  long  and  had  a  wing- 
spread  of  nearly  six  inches.  Its  great  eyes  were  bright 
green  in  life,  the  remainder  of  the  head  a  greenish-blue,  the 
thorax  and  abdomen  pate  blue,  the  wings  uncolored.  Both 
sexes  have  the  fore  surface  of  the  thorax  (mesepisterna) 
studded  with  short,  pate,  rather  stout  spines.  The  name 
Staurophlebia,  literally  "cross-vein,"  was  applied  to  this 
insect  in  allusion  to  the  peculiarity,  rare  among  drag- 
onflies,  that  the  subcosta,  or  second  of  the  long  veins  of 
the  wings  (that  on  the  front  edge  being  the  first)  crosses 
and  goes  beyond  the  nodus,  i.  e.,  the  stout  transverse  vein 
where  the  front  border  of  the  wing  "dips  in"  at  about  mid- 
length.  In  most  dragonflies  the  subcosta  stops  at  the  nodus. 
Most  of  the  time  was  occupied  in  walking  through  the  under- 
growth trying  to  examine  every  twig  and  branch  for  the 
insects  desired,  and  after  several  hours  of  such  minute 
search  both  eyes  and  attention  were  unable  to  do  more. 
We  returned  to  Santa  Cruz  for  our  breakfast  and  the  after- 
noon was  spent,  as  was  often  the  case  here,  in  preparing  and 
making  notes  on  the  specimens  gathered. 

On  January  28  Padre  Velasco  took  us  on  an  excursion  to 
the  village  of  Santa  Barbara,  lying  to  the  east  of  Santa  Cruz, 
to  witness  the  excavation  of  an  old  Indian  grave.  Senor 
Bonilla  lent  horses  to  Professor  Tristan  and  me,  and  his  son, 
a  student  in  the  Liceo  at  San  Jose,  went  with  us.  We  crossed 
the  Rio  Medio  and  a  smaller  stream,  the  Frio,  and  then  went 
over  the  Cerro  Tamarindo.  The  road  here  was  simply  a 
sort  of  gutter  of  rough  and  irregular  shape  worn  in  more  or 
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less  soft,  usually  pale-colored  rock,  and  in  many  places  very- 
steep.  On  the  level,  my  horse  could  only  be  induced  to  go 
faster  than  a  slow  walk  by  constant  spurring,  but  when 
it  came  to  these  ascending  trails  almost  took  my  breath 
away  by  literally  galloping  up  them  without  any  persuasion 
from  me.  Indeed  it  would  not  be  held  back  and  I  could 
not  avoid  thinking  how  ugly  the  fall  would  be  for  both  of 
us  if  he  slipped,  so,  as  each  mad  rush  uphill  began,  I  confess 
I  caught  hold  of  his  mane  firmly  with  one  hand !  We  had 
crossed  the  cerro  when  we  passed  directly  under  a  large 
black-bearded  congo  monkey  looking  down  at  us  with  no 
apparent  concern  from  a  large  tree  whose  widespreading 
branches  overhung  the  road. 

We  went  through  the  little  village  of  Santa  Barbara  to 
its  eastern  end  and  on  the  outskirts  stopped  at  a  house  some- 
what inferior  to  Rollo  Jaen's  already  described,  the  walls 
being  of  upright  sticks  or  boughs  with  chinks  between. 
Furniture  was  not  very  different,  but  the  interior  formed  one 
undivided  room.  The  cooking  place  in  this  house  was  a  bed 
of  sand  in  one  corner  on  which  sticks  were  ignited,  and  pots 
for  boiling  water  or  iron  dishes  for  baking  tortillas  were 
propped  among  or  upon  the  embers.  We  brought  most  of 
our  breakfast  with  us  but  they  gave  us  some  very  strong 
coffee.  The  family  consisted  of  a  grandmother,  her  son-in- 
law,  three  granddaughters  and  a  grandson,  the  mother  hav- 
ing died.  Their  physical  features  appeared  to  be  chiefly 
Indian,  but  in  one  or  two  of  the  granddaughters  there  were 
unmistakable  signs  of  African  blood.  Most  of  the  family 
were  able  to  read,  Santa  Barbara,  like  nearly  all  villages  in 
Costa  Rica,  having  its  schools  for  both  sexes. 

Hardly  six  feet  from  the  rear  wall  of  this  house  a  hole, 
already  five  feet  deep,  had  been  dug.  Many  Indian  graves 
had  previously  been  opened  within  a  radius  of  a  few  hundred 
feet,  and  scattered  mounds  of  earth  indicated  where  they  had 
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been  refilled.  We  gathered  round  this  opening  from  which 
some  pieces  of  broken  pottery  had  already  been  taken.  The 
men  used  a  pole  with  a  square-ended  steel  tip  to  loosen  the 
earth  and  a  steel  spade  to  throw  out  the  soil.  Then  the  Padre 
descended  and  with  one  of  the  men  carefully  scraped  away 
the  bottom  soil  with  his  machete.  Of  course  there  is  no 
predicting  what — if  anything — will  be  discovered  in  one  of 
these  excavations,  but  we  were  fortunate;  from  time  to  time 
during  the  day  a  number  of  entire  earthenware  vessels  of 
different  sizes  and  shapes  were  uncovered,  all  standing  up- 
right, embedded  securely  in  the  soil  and  filled  with  earth. 
One  of  the  vessels  possessed  a  neck  and  its  walls  were  per- 
forated on  all  sides  with  holes,  so  that  it  had,  no  doubt,  served 
as  some  sort  of  sieve.  Some  vessels  were  decorated  in  black. 
A  celt  or  spear  head  of  a  white  stone  and  a  few  other  stone 
implements  were  found.  Of  the  human  being  only  the  small- 
est fragments  were  discovered — a  bit  of  cranium  an  inch 
across,  a  phalanx  or  finger  bone,  an  end  of  a  bone  of  the  fore- 
arm and  a  few  molar  teeth.  When  further  search  seemed 
useless  the  grave  was  filled  again.  Not  far  off  were  some 
large  trees  while  a  smaller  one  extended  its  roots  to  the  grave 
we  had  seen  opened,  and  it  was  hard  to  realize  that  of  all 
the  objects  visible  around  us — house,  road,  trees — none 
except  the  soil  and  the  nearby  Rio  Santa  Barbara  had  ex- 
isted when  these  vessels  were  placed  beside  the  dead  body 
in  the  ground.  The  objects  found  in  the  grave  were  wrapped 
in  paper,  placed  in  Padre  Velasco's  saddle  bags  and  carried 
to  Santa  Cruz.  But  some  days  later,  when  we  said  good-by 
to  him,  he  gave  to  Professor  Tristan  some  of  the  vessels 
and  to  me  one  of  the  fragments  bearing  a  curious  face,  which 
I  coveted,  as  souvenirs  of  our  visit  to  Santa  Barbara. 

Professor  Tristan  and  I  did  not  spend  our  entire  time  at 
the  excavation  but  went  for  an  hour  or  so,  with  some  of  the 
family,  to  the  Rio  Santa  Barbara,  here  a  rather  dirty  stream 
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which  flows  east  directly  into  the  Rio  Tempisque  instead 
of  into  the  Caiias  as  do  the  Medio  and  Diria,  rivers  of  Santa 
Cruz.  On  the  way  to  Santa  Barbara,  I  had  unfortunately 
lost  my  insect  net  but  was  able  to  rig  up  another  from  a  net 
always  carried  with  me — but  never  yet  used — to  protect  my 
head  from  some  ferocious  swarm  of  mosquitos  or  gnats  that 
I  might  meet.  The  substitute,  in  the  hands  of  young  Senor 
Bonilla,  who  took  to  catching  dragonflies  over  the  water 
with  ardor,  proved  good  enough  to  land  the  hitherto  un- 
caught  female  of  a  species  known  to  us  at  Santa  Cruz,  and 
as  usual  Professor  Tristan  aided  vigorously  in  securing  speci- 
mens of  the  local  odonate  fauna.  He  also  photographed 
two  of  the  granddaughters  in  characteristic  attitudes  of  these 
people,  for  they  had  brought  with  them  earthenware  jars 
and  guacals  for  the  household  water  supply.  It  is  the  cus- 
tom here  and  elsewhere  in  Guanacaste  for  the  people  to  take 
their  water  not  from  the  flowing  stream  but  from  holes 
which  they  make,  each  time  they  go  for  water,  in  the  stone 
and  sand  beaches  through  which  the  river  winds.  As  pigs 
and  cattle  frequently  wander  over  these  beaches  and  soil 
them,  the  water  from  such  holes  is  not  likely  to  be  as  clean  as 
that  taken  from  the  middle  of  the  river.  At  this  place,  being 
below  the  village,  the  water  was  certainly  dirty  and  not  very 
inviting  as  a  beverage.  The  Medio  and  Diria,  just  above 
Santa  Cruz,  are  very  clear  and  when  extremely  thirsty-  I 
have  drunk  from  them  although  I  could  never  be  sure  that 
some  family  wash  was  not  in  progress  around  a  bend  up- 
stream. Usually  while  in  Guanacaste  I  drank  Apollinaris 
which,  wonderful  to  relate,  could  be  bought  in  almost  every 
village;  a  large  bottle  furnishing  two  glassfuls,  cost  60  cen- 
timos  (  =  $.30),  a  smaller  bottle  30  centimos.  This  was  ex- 
pensive but  at  least  safe. 

The  elevation  of  Santa  Barbara  is  about  the  same  as  that 
of  Santa  Cruz  and  the  ride  from  one  place  to  the  other  took 
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an  hour  and  a  half,  irrespective  of  direction.  We  left  Santa 
Barbara  at  5.30  P.  M.  and  reached  Santa  Cruz  at  7  when  it 
was  growing  quite  dark.  The  yellow  twilight  produced  a 
beautiful  color  effect  on  the  dry  and  burnt  up  grass  of  the 
hillsides. 

On  January  30,  at  the  invitation  of  Padre  Velasco,  we  &c- 
companied  him  to  the  Rio  de  las  Carias.  After  some  diffi- 
culty Professor  Tristan  secured  a  horse,  through  the  druggist 
— a  former  pupil  in  the  Liceo — and  the  Padre  lent  me  the 
most  comfortable  mount  I  had  in  all  Guanacaste.  The 
Padre's  little  daughter  Dora  and  Senor  Rinaldo  Jimenez,  of 
Santa  Cruz,  completed  the  party  of  five. 

We  rode  north  from  Santa  Cruz  along  the  Belen  road  but 
before  reaching  the  Rio  de  las  Carias  turned  off  to  a  private 
road  to  the  left  and  went  through  woods  to  a  clearing  close 
to  the  river  where  the  stumps  of  large  trees  were  still  stand- 
ing. At  a  house  here  our  horses  were  turned  loose  to  graze 
and  going  to  the  river,  we  got  into  a  dugout,  which  was  a  tittle 
too  small  for  six,  a  boy  from  the  house  having  been  added 
to  our  party  as  a  helper.  The  Rio  de  las  Carias  was  wider 
here  than  farther  downstream  (east)  where  we  forded  it  on 
the  Belen-Santa  Cruz  road,  and  contained  several  small 
islands.  The  banks  were  low  and  muddy  with  low  twisted 
trees  and  smalt  plants  standing  in  the  shallow  water.  The 
water-hyacinth  (Priaropus  or  Eickkornia)  of  the  Atlantic 
side  was  replaced  here  by  a  plant  whose  name  was  unknown 
to  alt  of  our  party  but  which  likewise  becomes  at  times  so 
abundant  as  to  block  up  the  stream.  It  may  have  been 
Pistia  stratiotes,  a  variety  of  which  increased  enormously  in 
Gatun  Lake,  Panama,  a  few  years  ago.  Each  plant  con- 
sisted of  a  rosette  of  about  half  a  dozen  pale  green  leaves, 
lying  on  the  water's  surface;  each  leaf  was  now  about  four 
inches  long,  with  a  broadly  rounded  tip.  I  saw  no  flowers. 
As  we  paddled  upstream  many  cirujanos  walked  or  flew 
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over  these  plants  of  the  river  edge.  In  flight  the  long  legs 
trail  behind  and  their  outspread  wings,  rich  brown  in  the 
nearer,  yellow  in  the  farther  half,  are  very  pretty.  Indeed 
this  part  of  the  river  was  a  paradise  of  water  birds  and  our 
objective  point  was  one  of  the  islands  where  several  species 
build  their  nests  in  large  numbers.  As  we  approached  this 
island  many  of  the  old  birds  rose  in  a  cloud  and  flew  to  the 
opposite  bank.  The  majority  were  the  beautiful  Roseate 
Spoonbill  (Ajaja  ajaja)  which  stand  three  feet  high,  with 
rose-colored  plumes  except  on  the  middle  of  the  wings  and 
above  the  base  of  the  tail  where  there  are  patches  of  glisten- 
ing metallic  crimson.  The  tip  of  the  bill  is  widened,  sug- 
gesting a  spoon,  whence  the  Costa  Rican  name  of  espatula. 

Dora,  Professor  Tristan  and  I  were  landed  on  this  island 
while  the  other  three  went  to  look  for  ducks.  The  island 
was  perhaps  a  hundred  feet  long  and  not  so  wide,  and  only  a 
few  feet  above  the  water  level  so  that  it  is  probably  sub- 
merged in  the  wet  season.  Most  of  its  surface  was  covered 
with  gnarled,  twisted,  spiny-branched  trees  about  fifteen 
feet  high.  In  these  trees  the  spoonbills  and  other  birds 
had  built  their  nests  of  sticks  and  twigs.  The  young  of  two 
species  were  in  nests  at  this  time — the  "cuacu"  or  Night 
Heron  (Nyctanassa  tnolaced),  occupying  nests  four  to  seven 
feet  above  the  ground,  and  the  spoonbill  whose  nests  were 
six  to  twelve  feet  above  the  ground.  The  young  spoonbills 
varied  in  age  from  those  whose  plumage  was  simply  down  of 
a  very  pale  pink  and  the  tip  of  the  beak  not  widened,  to 
those  which  in  size  and  plumage  approached  the  adults  and 
were  about  ready  to  leave  the  nests.  Indeed  these  latter 
frequendy  did  leave  the  nests  and  crawled  awkwardly  out 
on  the  branches  of  the  tree,  but  without  attempting  to  fly, 
when  we  approached  to  within  a  few  feet.  From  time  to 
time  the  old  birds  returned  singly  to  the  island  and  then 
some  movement  on  our  part  or  a  passing  canoe  startling 
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them,  they  rose  and  left  the  island  in  a  cloud  and  crossed  to 
the  opposite  bank  or  to  a  nearby  smaller  island  where  they 
alighted  on  the  trees.  A  favorite  tree  on  the  latter  gave  us 
an  excellent  view  of  them,  and  it  was  curious  to  see  the 
spoonbills  as  they  all  faced  in  the  same  way  (south)  and  as- 
sumed the  same  position,  remaining  stationary  and  almost 
immovable  for  a  half  hour  or  so. 

At  almost  every  step  we  crushed  beneath  our  feet  the 
empty  shells  of  fresh-water  molluscs  of  which  there  were  a 
great  number  on  the  island,  suggesting  that  these  snails 
formed  part  of  the  food  of  the  birds.  The  shells  were 
chiefly  those  of  Planorbis  tenuis,  a  species  widely  spread  in 
Mexico. 

On  January  31  we  took  leave  of  those  persons  in  Santa 
Cruz  who  had  shown  us  particular  attentions — Senor  Bo- 
nilla,  Padre  Velasco  and  Senor  Miguel  Velasquez  Rocha, 
inspector  of  schools,  to  whom  we  were  indebted  for  permis- 
sion to  remain  in  the  schoolhouse  after  the  other  members 
of  the  Commission  had  left  Santa  Cruz.  The  last-named 
showed  us  some  rough  maps  which  he  had  made  for  his  own 
use  in  connection  with  his  work  as  inspector.  Maps  of 
Costa  Rica,  such  as  that  published  by  the  Bureau  of  Ameri- 
can Republics  in  Washington,  1903,  Pittier's  map  of  the 
same  date  and  of  1912  and  an  older  one  carried  by  Senor 
Obregon,  all  contain  numerous  errors  in  Guanacaste.  Rivers 
are  shown  on  the  wrong  side  of  towns,  or  flowing  in  the  wrong 
direction,  relative  distances  between  towns  are  incorrect, 
etc.  Senor  Velasquez'  maps  concerned  only  the  imme- 
diate neighborhood  of  Santa  Cruz  but,  made  from  personal 
knowledge,  are  more  accurate  than  the  published  ones  and 
gave  us  considerable  information  as  to  local  names,  stream 
courses  and  roads.  Senor  Villar,  of  the  Commission,  was 
making  similar  maps  at  Liberia,  to  include  eventually  all 
Guanacaste. 
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Senor  Bonilla  furnished  us  with  three  horses  and  a  boy  to 
bring  them  back  and  the  three  of  us  left  Santa  Cruz  about 
nine  o'clock  going  in  a  generally  northeast  direction  to  Bol- 
son, the  road  passing  northwest  of  the  Cerro  Tamarindo  and 
to  the  east  of  a  ridge  of  hills  separating  this  road  from  that 
taken  the  day  before  to  the  Rio  de  las  Canas.  These  ridges 
and  also  the  isolated  conical  hills,  both  of  which  are  nu- 
merous in  this  part  of  the  country,  were  now  pale  brown  and 
very  dry  and  stood  out  in  such  sharp  contrast  against  the 
blue  sky  that  their  extreme  edges  often  looked  as  if  they  had 
been  colored  white.  The  road  was  almost  level  for  the 
whole  distance;  much  of  the  way  ran  through  forests  but 
passed  very  few  houses.  We  saw  a  few  cara  blanca  monkeys, 
but  the  chief  object  of  interest  was  a  pisote  which  walked 
rather  leisurely  across  the  road  in  front  of  us,  unaware  of  our 
presence  until  looking  around  it  spied  us  and  quickened  its 
pace.  This  pisote  (probably  Nasua  narica  buliata)  was 
black  and  looked  about  two  feet  long  exclusive  of  its  black 
tail  which  was  held  fairly  high  and  was  apparently  a  little 
longer  than  the  body.  Its  snout  was  prolonged  into  a  taper- 
ing point  to  which  fact  the  animal  owes  its  technical  name  of 
Nasua.  Its  movements  were  so  catlike  than  when  I  first 
caught  sight  of  the  body  only  I  thought  the  creature  was  a 
black  jaguar.  Biolley,  in  his  Elementos  de  Historia  Natural, 
says  the  pisote  is  omnivorous,  and  Belt  (Naturalist  in  Nicar- 
agua) describes  the  methods  of  this  animal  in  hunting  iguanas 
and  other  lizards  on  trees.  The  pisotes  are  members  of  the 
raccoon  family. 

We  reached  Bolson  at  1.40  P.  M.  and  went  to  the  house 
of  Senora  Fonseca  where  we  stayed  all  night.  In  the  dining- 
room  was  a  watermark  five  feet  above  the  floor,  showing 
the  height  to  which  the  nearby  rivers  had  risen  in  the  pre- 
ceding rainy  season. 

Bolson  was  a  poor  town  of  scattered  houses  built  in  many 
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styles  of  wooden  architecture.  The  plaza  had  been  laid  out 
on  a  generous  scale  but  was  a  weedy  and  stony  tract,  although 
possessing  a  town  well  with  a  windmill  above  it  built  by  the 
Aermotor  Company  of  Chicago.  There  were  some  bare 
burnt  hills  to  the  south  of  the  town  from  which  the  ground 
slopes  to  a  muddy  stream  emptying  into  the  Rio  Bolson. 
Senora  Fonseca's  nephew  was  the  President  of  the  local 
education  board  and  showed  us  the  boys'  school,  one  of  the 
best  structures  in  the  little  village,  although  utterly  lacking 
in  decoration  other  than  some  large  palm  leaves  inside, 
relics  of  the  last  fiestas.  There  was  a  small  school  library 
in  which,  as  in  the  school  library  at  Liberia,  I  noticed  Spanish 
translations  of  several  of  Samuel  Smiles'  works  and  Bald- 
win's Pedagogy.  Ninety-eight  boys  attended  the  Bolson 
school  in  the  year  just  finished.  The  girls'  school  was  in 
a  separate  building  a  short  distance  away.  Both  schools 
were  on  the  high  south  side  of  the  plaza  and  were  not  reached 
by  the  inundations. 

Bolson  lies  on  the  south  side  of  the  Estero,  or  Rio,  Bolson, 
not  north  as  some  maps  place  it.  This  river  is  the  contin- 
uation of  the  Rio  de  las  Cafias  after  the  latter  has  been  joined 
by  the  Rio  de  las  Palmas  on  its  left  (north)  side.  Bolson 
was  about  one  kilometer  distant  from  the  port  where  the 
Puntarenas  steamboat  called,  the  wharf  lying  opposite 
Puerto  Ballena  where  we  disembarked  for  Liberia  on  Janu- 
ary 8.  As  the  steamer  was  scheduled  to  leave  at  9  A.  M.  on 
the  following  day  we  thought  it  prudent  to  spend  the  night 
at  Bolson  rather  than  at  Santa  Cruz. 

At  daybreak,  between  five  and  six  o'clock,  the  cocks  as 
usual  set  up  their  tremendous  crowing.  Rarely  have  I 
heard  them  make  such  a  din  as  here  in  Guanacaste.  The 
morning  of  January  19  at  Filadelfia  will  remain  in  my 
memory  as  possibly  producing  the  greatest  gallinaceous 
racket  I  have  ever  listened  to,  although  some  days  at  Santa 
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Cruz  were  not  far  behind.  This  day  (February  i),  however, 
in  addition  to  the  roosters,  I  could  plainly  hear  from  my  bed- 
room some  congo  monkeys  roaring  in  the  nearby  forest 
before  sunrise. 

Having  taken  coffee  and  provided  ourselves  with  some 
lunch  from  Sefiora  Fonseca  and  the  Chinese  store,  we  walked 
to  the  wharf.  The  steamboat  "Castro"  arrived  late  and  it 
was  ten  instead  of  nine  o'clock  when  she  left.  She  was  less 
crowded  and  more  comfortable  than  her  sister  ship  in  which 
we  came,  but  like  her  had  only  one  deck ;  she  might  have  been 
fifty  feet  long.  She  too  was  one  of  the  "Vapores  Correos 
de  la  Empresa  de  Trasportes  Maritimes  del  Golfo  de  Nicoya 
de  Manuel  Barahona  y  Compania." 

We  steamed  quickly  down  the  Estero,  where  the  forest 
reached  to  the  water's  edge,  and  into  the  Tempisque, 
attained  and  left  Puerto  Humo  without  sticking  on  any 
mud  banks,  called  at  Manzanillo  at  4.30  P.  M.  and  arrived 
at  Puntarenas  about  eight.  On  the  Tempisque  some  cara 
blanca  monkeys  watched  us  from  a  tree  on  the  very  river 
.  bank.  Near  the  mouth  of  the  river,  the  tide,  which  had  been 
falling  since  we  left  Bolson,  had  uncovered  a  long  sand  bank 
in  mid-stream;  on  it  I  counted  fourteen  crocodiles,  some  of 
great  size,  others  small,  all  looking  like  togs.  Another  bank 
farther  down  held  a  smaller  number  of  these  reptiles.  In 
the  Gulf  of  Nicoya  we  passed  porpoises  several  times,  and 
some  islands  where  sea  birds  nest  in  numbers,  which  we  did 
not  see  on  the  outbound  trip  because  of  the  darkness.  It 
was  very  hot  while  we  stopped  at  Manzanillo,  otherwise 
the  weather  on  river  and  gulf  was  comfortable. 

The  voyage  from  Bolson  to  Puntarenas  ended  our  travels 
in  Guanacaste.  This  province  formerly  belonged  to  Nic- 
aragua but  became  a  part  of  Costa  Rica  in  1820  under  the 
Spanish  colonial  government.  After  the  Costa  Rican  decla- 
ration of  independence  in  November,  1821,  the  inhabitants 
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of  Guanacaste  including  the  peninsula  of  Nicoya  voted  to 
remain  as  part  of  Costa  Rica  and  the  Federal  Congress  of 
the  then  United  Provinces  of  Central  America  confirmed 
this  arrangement  in  1825.  Although  Guanacaste  has  re- 
mained Costa  Rican  politically  ever  since,  the  province 
is  said  still  to  be  more  Nicaraguan  than  Costa  Rican.  Dr. 
Sapper  states  that  botanically  Guanacaste  is  like  Nicaragua 
and  northern  Central  America,  while  the  rest  of  the  Costa 
Rican  flora  bears  a  South  American  character. 

Those  features  in  which  the  inhabitants  of  Guanacaste 
resemble  Nicaragua  and  differ  from  the  rest  of  Costa  Rica, 
so  far  as  I  could  learn,  are:  their  racial  character,  the  Indian 
element  being  furnished  by  the  Chorotega  tribe  not  found 
east  of  the  Cordillera  de  Tileran,  while  there  are  also  many 
Zambos  or  the  mixture  of  Chorotegas  and  African  negroes 
originally  brought  here  as  slaves;  many  peculiar  idioms 
not  in  use  elsewhere  in  Costa  Rica;  a  farm  life  of  different 
character;  the  use  of  the  marimba  as  a  musical  instrument; 
and  certain  peculiar  dances  such  as  the  punto  already 
mentioned. 

It  may  be  of  some  interest  that  after  leaving  Puntarenas 
for  Guanacaste  I  saw  no  butter  until  I  returned  to  Punt- 
arenas. Costa  Ricans  generally  do  not  use  butter  and  when 
served  in  the  hotels  of  the  central  part  of  the  country  it  is 
chiefly  for  the  use  of  foreigners.  Absence  of  butter  in  Guana- 
caste, therefore,  merely  means  that  foreign  (European  or 
American)  travel  is  still  so  slight  that  hotel  keepers  have  not 
yet  thought  it  necessary  to  supply  that  article.  Native 
cheese  was  frequently  served,  however.  It  was  more  like 
cream  or  "cottage"  cheese  but,  I  believe,  not  boiled  or 
scalded  in  the  preparation.  It  was  put  on  the  table  in 
solid  blocks  firm  enough  to  be  cut  into  thin  slices  with  a 
knife. 

With  the  exception  of  Sunday,  January  16,  at  Hacienda 
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Guachipelin,  we  had  no  rain  whatever  in  Guanacaste.  Al- 
most every  day  was  sunshiny  throughout,  although  the  sky 
was  by  no  means  always  cloudless.  The  nights  were  also 
clear,  with  brilliant  starlight  and  moonlight,  especially  the 
full  moon  at  Santa  Cruz. 
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The  central  plateaus  of  Costa  Rica,  with  their  healthful 
and  delightful  climate,  beautiful  scenery,  rich  fertile  soil 
and  abundant  and  varied  productions  of  grain,  fruits,  vege- 
tables and  cattle,  are  truly  a  Paradise  on  earth.  But  there 
was  a  serpent  in  man's  first  Paradise  and  there  is  one  dark 
shadow  over  this  lovely  land, — the  disastrous  earthquakes 
that  frequently  visit  it,  particularly  Cartago  and  its  im- 
mediate vicinity. 

The  earliest  earthquakes  of  which  there  are  any  records 
occurred  in  1608,  when  the  recorder  (sindico)  of  Cartago 
complained  that  "the  poor  people  lived  in  miserable  huts 
without  walls  and  with  leaky  roofs  of  rushes,  and  had  no 
churches,  because  all  had  been  broken  and  destroyed,"  and 
a  Uttle  later  are  definite  records  of  rebuilding  and  repairing 
houses  and  churches  injured  by  the  earthquakes.  From 
1608  until  1851  indeed,  almost  the  only  records  of  the  earth- 
quakes are  not  of  the  shocks  themselves  but  of  the  houses 
destroyed  or  the  repairs  needed  and  consequently  only  the 
more  violent  shocks  are  mentioned.  Thus  in  1620,  Cartago 
was  dismantled  {desmantelada)  of  houses,  in  1637  and  1678 
houses  were  damaged,  in  1723,  accompanying  the  eruption 
of  Irazu,  there  were  earthquakes  injuring  the  houses,  the 
destruction  of  the  city  being  completed  by  the  ashes  and 
sand  sifting  over  it.  These  records  continue  at  intervals 
throughout  the  eighteenth  century.  On  September  2,  1841, 
Cartago  was  completely  destroyed  by  violent  earthquakes, 
with  a  loss  of  sixteen  lives,  the  total  destruction  of  fifteen 
hundred  houses  with  eight  public  buildings  and  churches, 
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while  five  hundred  houses  were  so  badly  injured  that  they 
required  removal  later. 

From  1851  to  1887,  there  is  a  series  of  records  of  the  num- 
ber of  earthquakes  during  each  year,  made  by  personal  ob- 
servation only  and  without  instruments.  Most  of  these 
were  noted  in  San  Jose  and  in  one  year  (1876)  twenty-four 
were  so  recorded,  but  there  is  no  mention  of  any  particularly 
strong  shocks  in  Cartago,  although  doubtless  some  shocks 
were  felt  there. 

When  the  Observatorio  Meteorologico  National,  later  the 
Instituto  Fisico-Geografico,  was  founded  in  San  Jose  in  1888, 
two  seismographs  were  insulted  in  the  Institute,  so  that 
from  that  year  there  are  records  both  of  strong  shocks  and 
weak  tremblings  of  the  earth.  The  number  so  recorded  by 
the  instruments  in  San  Jose  varies  from  thirty-seven  in  1888 
(including  one  disastrous  shock  in  Alajuela  and  San  Jose) 
to  one  hundred  and  eighty-two  in  1906,  but  Cartago  was 
freer  from  earthquakes  than  usual  during  all  this  period,  and 
it  appeared  as  if  the  region  were  becoming  more  stable.  In 
1909  the  seismographs  in  San  Jose  recorded  only  four  shocks. 

We  settled  in  Cartago  on  May  7,  1909,  and  experienced 
the  first  earthquake  there  on  June  23  about  4  A.  M.  It 
was  strong  enough  to  waken  us  by  the  jerky  motion  it  im- 
parted to  the  beds  but  not  to  cause  any  particular  alarm 
even  among  the  Costa  Ricans.  On  the  fourth  of  November 
we  felt  one  slight  shock  and  on  the  twenty-fifth  of  the  same 
month  there  were  two.  The  next  occurred  on  March  1, 
1910,  and  this  last,  although  we  did  not  consider  it  alarming 
and  remained  at  work  in  pur  room,  caused  the  Costa  Ricans 
to  rush  out  into  the  street  at  the  very  first  instant  the  tremor 
was  felt. 

On  the  thirteenth  of  April,  1910,  while  P.  was  away  at 
Atenas,  everyone  in  Cartago  was  aroused  at  12.36  A.  M.  by 
a  rather  violent  earthquake  that  shook  us  in  our  beds  and 
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rumbled  like  a  distant  express  train.  It  was  decidedly  un- 
pleasant, but  as  we  had  had  lighter  earthquakes  before  and 
always  found  them  over  with  one  shock  I  lay  still.  Some 
time  after  there  was  a  second,  slight,  shock.  By  this  time 
the  people  were  pouring  into  the  streets  and  the  women  were 
screaming  and  working  themselves  into  hysterics.  This 
also  I  had  heard  and  as  my  room  opened  directly  on  the 
street,  at  easy  jumping  distance,  by  means  of  an  immense 
casement  window,  I  had  no  real  fear  of  being  hemmed  in  and 
indeed  thought  it  was  all  over.  Things  were  calming  down 
and  I  had  almost  fallen  into  a  doze  when  we  heard  the  roar 
coming  again  and  at  1. 15  there  was  a  really  terrific  shock. 
The  bed  rocked,  the  walls  shook  to  and  fro  and  groaned, 
the  wooden  ceiling  creaked,  the  windows  rattled  horribly 
and  plaster  and  tiles  began  to  fall.  This  time  I  did  not 
dare  to  get  up  but  buried  my  head  under  the  pillow  as  some 
protection  against  tiles  in  case  one  should  break  through  the 
wooden  ceiling.  Aa  soon  as  the  violent  shock  was  over  and 
one  could  stand,  I  rose  and  dressed  after  a  fashion,  standing 
by  the  window  to  be  ready  to  jump  if  necessary.  There 
were  no  more  hard  shocks  before  I  left  the  room — in  fact 
I  was  in  and  out  many  times  gathering  more  garments — but 
an  almost  constant  trembling,  very  disconcerting.  With 
one  exception  every  person  in  the  hotel  was  out,  a  most  ex- 
traordinary pajama  and  nightgown  parade!  One  by  one 
we  slunk  back  for  more  clothes,  carrying  things  to  the  patio 
or  vestibule  to  put  them  on.  In  the  streets  wailing,  shriek- 
ing women  ran  up  and  down,  babies  cried,  dogs  howled  and 
barked  and  every  cock  in  town  crowed.  But  there  was  no 
real  disorder.  The  police  were  everywhere  and  efficient; 
they  pressed  the  horses  in  the  livery  stables  into  service 
and  patrolled  the  streets  well.  Although  the  electric  light 
poles  rocked  to  and  fro  like  drunken  things  the  lights  did  not 
go  out,  which  no  doubt  added  greatly  to  the  orderliness. 
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There  were  no  fires  for  the  good  reason  that  there  is  almost 
nothing  in  these  houses  to  burn  and  never  any  fires  kept  in 
the  kitchens  at  night. 

By  degrees  the  Costa  Rican  families  near  us  drew  towards 
the  Plaza  and  left  us  Americans  near  the  hotel  where  we  all 
preferred  to  remain.  Fortunately  the  night  was  not  ex- 
ceptionally cold  and  was  clear  save  for  an  occasional  mist. 
At  two  o'clock  came  another  violent  shock.  I  do  not  know 
what  caused  the  strange  rumbling  roar  that  preceded  each 
hard  shock — whether  it  was  actually  the  rumbling  of  the 
shaken  earth  or  of  the  walls  as  the  wave  motion  struck  one 
house  after  another,  but  the  roar  was  present  and  was  one 
of  the  most  nerve-racking  parts  of  the  experience.  Once 
out  on  the  streets,  in  fact,  we  thought  there  was  practically 
no  danger  from  earthquakes  here,  as  the  houses  were  so  low 
and  the  streets  so  wide  that  the  risk  from  tiles  or  falling 
walls  seemed  almost  nothing.  Indoors,  at  least  in  the  well- 
built  houses,  the  chief  danger  appeared  to  be  in  falling 
plaster  or  in  tiles  that  might  conceivably  be  driven  through 
the  wooden  ceilings.  The  natives  pulled  out  mattresses  and 
blankets  and  bunked  more  or  less  comfortably  in  the  street. 
Some  brought  tables  and  made  little  sheltered  beds  for  the 
children  by  pinning  blankets  around  the  table  legs.  We 
Americans  from  the  hotel,  a  picturesque,  blanket-draped 
tribe  of  Indians,  walked  up  and  down  the  street  and  as  noth- 
ing more  happened  for  nearly  an  hour  some  of  us  ventured 
to  return  to  our  rooms,  but  were  quickly  driven  out  again 
by  another  violent  shock.  After  this  warning  we  fetched 
out  chairs  and  camped  in  the  street  and  as  the  next  four  or 
five  shocks  were  quite  mild  we  fell  asleep  under  the  stars, 
until  we  began  to  slip  back  to  our  rooms  about  five  o'clock. 

In  the  morning,  after  coffee,  we  walked  about  the  streets 
and  were  amazed  that  such  earthquakes  did  so  little  damage, 
relatively.    The  tile  roofs  suffered  terribly — looking  through 
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our  ceiling  ventilator  we  could  see  the  sky  between  the  ribs 
of  the  roof.  Plaster  was  cracked  and  in  one  room  in  the 
hotel  a  whole  side  fell.  In  the  storeroom,  in  drug  stores  and 
crockery  shops  there  was  much  breakage.  A  number  of 
churches  lost  corners  or  minarets  or  images;  one  had  the 
arches  over  the  windows  badly  cracked  and  was  no  doubt 
much  weakened.  The  new,  still  unfinished  Peace  Palace 
had  one  wall  cracked  and  parts  of  the  ornamental  railing 
around  the  roof  thrown  down.  Seventeen  poorly  built 
small  houses  were  completely  demolished  as  well  as  many 
outstanding  walls  and  outbuildings.  No  one  was  killed  or 
injured. 

P.  returned  from  Atenas  on  the  evening  of  the  thirteenth, 
reporting  that  the  shocks  were  so  slight  there  that  he  did 
not  think  it  worth  while  to  get  up.  As  Atenas  is  only  thirty 
miles  away  the  extremely  local  character  of  these  earth- 
quakes is  apparent. 

In  the  twenty-four  hours  after  the  first  shock,  I  counted 
thirty  well-marked  and  distinct  earthquakes,  by  "coffee" 
on  the  fourteenth,  thirty-five.  Between  these  were  many 
little  tremorB  whose  beginning  and  end  could  not  be  felt. 
Earthquakes  continued  until  we  left  for  Juan  Vmas  on  April 
24,  with  gradually  decreasing  intensity  and  frequency.  For 
five  nights  following  the  thirteenth  we  dared  not  undress, 
but  took  such  rest  as  we  could  on  mattresses  on  the  floor  and 
later  on  a  bed  in  a  patio  covered  with  galvanized  iron,  which 
we  all  supposed  safe.     How  little  we  knew! 

After  thirty-six  hours  of  earthquakes  the  town  was  on  the 
edge  of  hysteria.  The  wildest  rumors  circulated — Poas 
and  Irazu  were  in  eruption  (though  we  could  not  see  how 
anybody  could  believe  that  Irazu  could  be  in  eruption  and 
no  one  in  Cartago  either  see,  hear  or  smell  it) — the  vol- 
canoes in  Chiriqui  were  in  eruption — the  tail  of  the  comet 
(Hallcy's  comet,  which  was  visible  about  noon  on    the 
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thirteenth)  had  struck  the  earth — the  end  of  the  world  was 
approaching — and  so  on.  A  large  proportion  of  the  popula- 
tion had  moved  outdoors  and  there  was  pleat/  of  time  and 
opportunity  to  distribute  and  embroider  these  legends.  As 
it  was  also  said  that  all  wires  were  down,  no  one  knew  how 
the  information  had  been  received.  It  soon  proved  that  wires 
were  not  down  and  that  Cartago  had  suffered  more  than 
most  places  and  when  the  full  reports  came  in  it  appeared 
that  the  disturbance  was  localized  in  the  central  valleys. 
It  was  stated  that  both  Poas  and  Irazu  showed  a  slight  but 
unmistakable  column  of  steam,  at  1.30  A.  M.  on  the  thir- 
teenth, immediately  after  the  third  and  most  violent  shock, 
which  was  credible  enough.  A  "rosy  glow  in  the  sky"  was 
also  spoken  of,  but  certainly  there  was  no  such  glow  visible 
to  us. 

On  the  morning  of  April  15  there  was  a  tremendous  out- 
burst of  bombs,  ringing  of  bells  and  so  on  and  a  large  reli- 
gious procession  passed  through  the  streets,  accompanied  by 
a  greater  number  of  people  than  we  saw  following  any  of 
the  Easter  processions.  This  was  a  special  service  to  implore 
the  intercession  of  the  saints  and  prevent  the  recurrence  of 
earthquakes. 

A  more  thorough  examination  of  the  town  and  the  neigh- 
boring country  showed  that  the  damage  was  greater  than 
we  had  at  first  thought.  Few  houses  were  actually  thrown 
down,  but  many  had  lost  much  of  their  roofing  and  plaster  or 
were  so  badly  cracked  that  repairs  seemed  out  of  the  ques- 
tion. Many  families  left  their  houses  and  camped  nearby,  in 
all  sorts  of  temporary  shelters.  The  Government  shipped  a 
number  of  army  tents  and  quantities  of  canvas,  but  these 
were  not  sufficient,  so  that  tents  were  constructed  of  old 
quilts,  carpets,  hides,  sheets,  blankets,  boards,  scraps  of 
galvanized  iron,  boxes,  coffee  sacks — any  and  everything 
that  could  by  any  possibility  be  stretched  or  fastened  to 
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Felipe  Martin's  Shop,  "El  Ira'/.i'i,"  Cartago. 
"El  Irazii"  after  the  Earthquake  of  May  4,  1910. 
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El  Calle  Real,  Cartago,  looking  west. 
El  Calle  Real  on  May  5,  1910. 
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The  Church  of  San  Francisco,  Cartage 
San  Francisco  on  May  5,  1910. 
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The  Overturned  Tower  of  Carmen  Church,  Cartago. 
The  Wrecked  Schoolhouse  next  to  Weldon's  Hotel. 
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keep  out  wind.  Many  an  ox-cart,  with  its  tongue  propped 
on  a  box,  sheltered  two  layers  of  people — one  below  between 
the  wheels,  a  second  in  the  cart  itself.  In  the  poorer  parts 
of  Cartage  were  regular  gypsy-like  encampments,  families 
cooking  on  improvised  hearths  of  paving  stones  while  the 
dogs  skulked  about  trying  to  improve  the  opportunity  by 
snatching  at  the  cooking  viands.  The  plazas  were  as  full 
of  carts  and  tents  as  they  could  be  placed.  The  square 
containing  the  Peace  Palace  was  surrounded  by  a  thick 
wall  about  three  feet  high,  topped  with  a  low  iron  fence. 
This  wall  was  a  favorite  place  for  the  tents,  which  were  built 
against  it  so  that  it  formed  one  side.  The  big  bandstand 
in  the  main  plaza  sheltered  at  least  a  dozen  families;  canvas 
enclosed  it  and  the  space  within  was  partitioned  off  by  quilts 
hung  on  ropes.  Six  of  the  guests  at  the  hotel  had  a  tent  made 
and  set  up  in  this  park,  sleeping  on  benches  or  on  mattresses 
laid  on  boards.  They  had  plenty  of  company  as  there  were 
many  other  tents  close  by,  but  as  this  canvas  was  not  water- 
proof their  tents  were  not  very  serviceable.  The  immediate 
fear  of  earthquakes  having  a  little  abated,  thieving  began 
and  we  heard  the  police  shooting  at  thieves.  There  was  no 
real  disorder,  however,  and  astonishingly  little  squabbling 
or  crowding  to  get  good  places  for  tents.  The  most  destitute 
families  were  supplied  with  food  by  the  government. 

The  thirteenth,  fourteenth  and  the  morning  of  the  fifteenth 
of  April  were  clear  with  flying  clouds.  The  afternoon  of 
the  fifteenth,  however,  was  increasingly  cloudy,  hazy,  sultry, 
and  hot,  with  a  strange,  blinding  glare  and  muttering  thun- 
der. The  signs  proved  only  too  truthful  and  before  five 
o'clock  the  dreaded  rain  began,  light  at  first  but  soon  settling 
into  a  steady  hard  downpour  that  lasted  several  hours,  with 
a  few  intervals  of  mist.  The  effect  of  such  a  rain  upon  the 
shattered  roofs  may  be  imagined.  In  a  very  short  time  the 
water  was  pouring  into  our  room  in  streams.    Fortunately 
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the  covered  patio  near  our  door,  having  a  galvanized  roof, 
was  still  dry,  and  we  carried  our  trunks  there,  covered  them 
and  by  hard  work  we  kept  specimens  and  clothing  dry.  In 
spite  of  bathtub,  pails  and  pitchers  the  greater  part  of  the 
floor  of  our  room  was  soon  like  a  lake  until  the  water  found 
its  way  through  to  the  ground  below.  The  rains  caused 
much  discomfort  and  suffering  in  the  town  for  there  were 
few  roofs  not  leaking  badly  and  many  of  the  improvised 
tents  afforded  no  protection  against  even  a  moderate  shower. 
Workmen  to  set  tiles  were  at  a  premium  the  following  days 
and  we  considered  ourselves  very  lucky  to  have  our  own 
particular  leak  repaired  on  the  third  day  of  the  rains. 

The  constant  succession  of  shakings  seemed  to  have  no 
bad  effect  on  our  menagerie  and  another  Mecistagaster 
transformed  successfully  on  the  morning  of  April  18. 

The  accounts  of  great  and  serious  changes  in  the  crater 
of  Irazu,  with  tales  of  eruptions,  slides,  yawning  crevices 
and  the  like,  together  with  the  constant  earthquakes,  kept 
the  town  in  a  fever  of  apprehension.  However  on  April  20 
Professor  Tristan  accompanied  by  Sr.  A.  Rudin,  made 
an  official  investigation  of  the  craters.  They  found  that  the 
volcano  was  absolutely  normal  and  quiescent,  with  no 
trace  of  any  increased  activity.  Similar  reports  of  new 
volcanoes  opening  on  the  hillside  of  Paraiso,  with  numerous 
hot  springs,  were  equally  unfounded. 

From  April  24  to  May  1  we  were  both  at  Juan  Vinas,  A. 
returning  alone  to  Cartago  on  May  1.  When  I  looked  about 
the  town  then  I  was  impressed  with  the  number  of  houses 
marked  with  yellow  chalk  or  paint.  All  houses  so  marked 
had  been  condemned  as  unsafe  by  the  board  of  government 
engineers  who  had  examined  every  room  in  every  house  in 
Cartago.  Our  hotel  had  been  pronounced  quite  safe.  The 
poorer  houses  were  constructed  of  adobe,  or  sun-dried, 
bricks  alone,  plastered  inside  and  out.    The  better  houses, 
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of  which  the  hotel  and  a  large  house  opposite,  both  built 
by  the  Troyo  family,  were  excellent  examples,  had  bamboo 
poles  built  into  the  walls.  The  bamboo  served  to  bind  the 
bricks  together  and  greatly  increased  both  the  strength 
and  elasticity  of  the  structure.  In  our  hotel  some  of  the 
walls  were  fully  three  feet  thick  and  two-foot  wails  were 
frequent.  Some  of  the  inner  partitions,  such  aa  the  one 
between  our  room  and  the  next,  were  actually  built  of  fire- 
burnt  brick  and  the  whole  seemed  exceedingly  strong.  No 
portion  of  it  was  marked  by  the  engineers  to  be  taken  down 
or  rebuilt,  and  indeed  one  of  them  asserted  no  earthquake 
could  possibly  throw  down  such  buildings. 

We  had  only  felt  a  few  slight  shocks  at  Juan  Vifias  and 
when  I  returned  to  Cartago  everyone  seemed  to  think  the 
worst  was  over,  since  the  rains  had  begun  and  there  was  a 
steady  decrease  in  both  numbers  and  intensity  of  the  quakes. 
Many  people  whose  houses  had  not  been  badly  injured 
had  returned  to  them,  although  the  squares  and  plazas  and 
poorer  streets  were  still  full  of  tents  and  temporary  shelters 
which  were  occupied  by  the  refugees  from  condemned  houses. 
This  apparent  improvement  continued  until  the  fourth  of 
May,  when  we  felt  three  shocks,  at  noon,  at  one  and  at  four 
o'clock  in  the  afternoon,  sufficiently  strong  to  bring  people 
running  into  the  streets  again. 

P.  returned  from  Juan  Vifias  late  in  the  afternoon  of  May 
4  and  after  a  delayed  dinner  we  went  to  our  room  about 
six-thirty  to  read  the  letters  which  had  accumulated  during 
his  absence.  As  we  sat  there,  as  close  as  possible  to  the 
single  electric  bulb,  there  came — without  the  slightest  pre- 
liminary roar  or  faint  shock — a  most  terrific  earthquake. 
The  lights  went  out  instantly.  Because  we  happened  to 
face  that  way  we  rushed  toward  the  door  but  it  was  impossi- 
ble to  stand.  The  motion  was  entirely  up  and  down,  not 
lateral,  and  we  were  thrown  to  the  floor  on  hands  and  knees 
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at  once  and  could  only  crouch  and  cower  between  the  foot 
of  the  beds  and  the  partition.  The  air  was  instantly  filled 
with  plaster  dust  and  mortar,  while  the  crash  of  falling  walls 
and  buildings  was  deafening.  The  shock  seemed  to  last 
ten  minutes  (though  the  real  duration  was  sixteen  seconds). 
As  soon  as  it  had  diminished  enough  for  us  to  stand  we  made 
for  our  window,  over  piles  of  debris  and  the  furniture  that 
had  been  pushed  out  of  place  and  found  it  possible  to  open 
shutters  and  sashes  and  in  another  minute  we  were  safely 
in  the  street,  having  escaped  without  a  scratch.  How 
miraculous  this  escape  was  we  did  not  realize  until  later, 
when  we  learned  that  the  solid  brick  partition  between  our 
room  and  that  adjoining  had  fallen  entirely  into  our  room 
across  the  very  place  where  we  had  been  sitting.  The 
other  partition  was  wooden  and  there  was  a  board  ceiling, 
so  that  we  had,  quite  unconsciously,  reached  about  the 
safest  place  possible. 

We  were  among  the  first  out,  but.  the  rest  followed  very 
quickly.  Everyone  who  had  or  could  get  to  a  street  window 
of  course  came  out  that  way,  but  a  number  could  not.  The 
Weldon  family,  forced  to  come  through  passages,  were 
slightly  bruised  by  falling  bricks.  In  a  rear  room,  opening 
by  its  door  on  the  main  patio  and  by  its  window  on  the 
kitchen  patio,  were  a  young  man,  his  wife  and  two-months- 
old  baby.  This  room,  when  examined  by  the  engineers  and 
builders  after  the  earthquakes  of  April  13,  was  said  to  have 
the  strongest  walls  in  the  town — walls  which  it  was  practi- 
cally impossible  for  any  earthquake  to  shake.  But  with  the 
first  of  this  shock,  the  whole  corner  of  this  room  with  its  two- 
foot  walls  fell  in  upon  the  beds.  The  baby  had  been  laid 
down  to  sleep  upon  the  bed,  but  as  it  was  fretful  the  mother 
picked  it  up  again  and  just  had  it  in  her  arms  when  the  crash 
came  and  the  walls  crushed  the  bed  where  the  child  was 
lying  a  moment  before.    By  the  help  of  one  of  the  servants 
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who  took  the  baby  out  through  the  window  and  then  helped 
the  parents  out,  they  also  escaped  unhurt.  Three  other 
maids  were  imprisoned  in  the  kitchen  by  the  falling  of  the 
walls  and  it  took  an  hour's  work  to  liberate  them.  Unfor- 
tunately Mr.  Weldon  was  hit  across  the  back  by  a  beam  and 
was  very  sick  all  night.  The  boiler  connections  burst  and 
flooded  the  kitchen  fire,  putting  it  out  instantly,  by  great 
good  fortune. 

The  streets  were  full  of  terror-stricken  people,  but  it  was 
remarkable  that  on  this  night,  with  infinitely  greater  cause, 
there  was  much  less  hysteria  and  excitement  than  on  April 
13.  Everyone  seemed  stunned  and  crushed,  and  even  from 
the  wounded  there  was  little  screaming.  Of  the  full  extent 
of  the  catastrophe  we  were  of  course  ignorant  until  morning. 
The  streets  were  dark,  there  was  no  moon  and  too  much 
cloud  for  the  starlight  to  have  any  effect  at  all.  We  could 
see  that  all  the  shops  opposite  were  demolished,  we  knew 
the  whole  interior  of  the  hotel  was  absolutely  wrecked,  we 
could  make  out  that  a  shop  on  the  lower  corner  of  our  square, 
"El  Irazu,"  was  also  in  ruins,  and  as  this  was  the  best-built 
part  of  Cartago,  with  the  thickest,  strongest  walls,  we  could 
imagine  what  the  rest  of  the  town  must  be  like. 

It  soon  began  to  mist  and  rain  and  be  very  cold.  As  .our 
closet  was  immediately  by  the  window,  P.  climbed  into  the 
room  and  brought  our  warmest  wraps  and  blankets.  Others 
did  the  same.  Some  knocked  in  the  parlor  windows  and 
handed  out  couches  and  chairs.  The  big  doors  opening 
into  a  passage  where  firewood  was  stored  were  battered  in, 
wood  brought  out  and  a  fire  built  in  the  street.  Owing  to 
the  lack  of  combustible  material  in  these  houses  there  was 
little  danger  of  fire  and  although  the  police  warned  us  to 
keep  it  low — which  of  course  we  would  have  done  in  any 
case — they  made  no  further  objection  to  it.  On  the  con- 
trary they  came  to  it  frequently  during  the  night  to  warm 
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themselves  or  to  get  brands  to  light  their  torches  or  cigars. 
We  sat  about  this  fire  until  daylight.  The  young  mother 
with  her  baby  in  her  arms  sat  in  the  middle  of  a  high-backed 
sofa,  so  that  her  husband  on  one  side  and  A.  on  the  other 
helped  to  keep  her  and  the  child  warm.  That  we  were  suc- 
cessful was  proved  by  the  little  creature's  steeping  almost 
continuously,  waking  only  to  be  nursed  and  when  a  sharper 
shock  than  usual  made  us  all  jump  and  so  woke  him  sud- 
denly. The  ground  trembled  constantly  and  every  now 
and  then  came  a  sharper  shock,  though  none  compared  with 
the  first  in  intensity.  The  night  continued  cold  and  windy 
and  alternated  between  starlight  with  low  clouds  and  light 
rains  but  fortunately  we  had  no  hard  rain. 

When  we  had  opportunity  to  think  about  it,  P.  and  I  were 
very  unhappy  at  the  probability  that  all  our  collections  were 
ruined  and  our  year's  work  lost,  particularly  when  some  of 
the  younger  men  who  went  through  our  room  with  lights 
told  us  the  whole  partition  was  down.  Although  we  had 
climbed  over  the  debris  of  this  wall  in  our  escape  we  had,  in 
the  darkness,  no  idea  of  what  we  were  climbing  over.  We 
feared  it  had  crushed  the  "instrument  trunk"  where  speci- 
mens and  notes  were  stored,  for  this  trunk  had  been  stand- 
ing against  the  brick  partition. 

As  the  gray  light  of  morning  came  we  could  see  the 
desolation  all  about  us  and  a  heart-rending  sight  it  was. 
Literally  the  whole  town  was  in  ruins.  There  were  few 
places  where  so  much  of  the  walls  and  roof  remained  intact 
as  in  Weldon's  Hotel  and  the  house  opposite.  Almost 
everywhere  else  the  walls  crumpled  in  and  the  roof  crashed 
through,  leaving  of  the  house  nothing  but  a  heap  of  shapeless 
ruins,  often  with  only  the  faintest  hint  that  it  ever  had  been 
a  house  at  all. 

The  churches  were  all  in  ruins.  The  facade  of  San  Nico- 
las fell  bodily  into  the  church.    The  facade  of  San  Francisco 
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was  much  broken  and  the  roof  and  side  walls  crumbled  to 
pieces.  The  Sotedad  suffered  least,  but  its  towers  fell.  The 
most  extraordinary  ruin  was  that  of  the  Carmen  church, 
where  the  whole  top  of  one  tower  was  broken  squarely  off  and 
thrown  upside  down  on  the  railroad  track,  where  it  remained 
as  one  solid  piece,  its  four  "  feet"  up  in  the  air.  This  tower  cap 
was  fully  ten  feet  on  a  side  and  somewhat  higher  and  as  it 
was  not  possible  to  remove  it  from  the  tracks  without  blast- 
ing it  to  bits,  and  the  authorities  feared  the  effects  of  the 
blast  on  the  ruins  while  so  many  bodies  remained  unrecov- 
ered,  it  was  necessary  to  build  a  switch  around  it  to  permit 
the  passing  of  trains.  The  beautiful  new  Peace  Palace, 
not  quite  finished,  which  was  to  have  been  dedicated  in  a 
few  weeks,  was  levelled  to  the  ground. 

As  soon  as  there  was  the  faintest  gleam  of  light  parties  of 
men  with  shovels  and  picks  began  to  dig  in  every  heap  where 
there  was  reason  to  suppose  people  were  still  alive,  though 
more  often  they  found  only  corpses  and  all  day  long  these 
were  carried  through  the  streets  in  heaps  and  cartloads. 
When  the  news  reached  San  Jose  on  the  night  of  the  fourth, 
partly  by  messengers  as  the  wires  near  Cartago  were  down; 
the  President  of  the  Republic,  Don  Cleto  Gonzalez-Viquez, 
started  at  once  for  Cartago  with  such  doctors  and  supplies 
as  could  be  gathered  at  short  notice,  traveling  by  rail  as  far 
as  the  train  could  run — there  were  fissures  and  cracks  across 
the  tracks — and  walking  the  rest  of  the  way.  During  the 
following  day  a  number  of  soldiers  arrived  from  San  Jose, 
some  with  shovels,  crowbars  and  pickaxes  to  dig  out  the 
wounded  and  dead,  others  with  their  guns  and  ball-cart- 
ridges to  patrol  the  streets.  In  the  two  nights  we  were  in 
the  streets  after  the  earthquake  there  was  no  disorder.  The 
people  were  quiet,  orderly,  there  was  little  thieving  and  no 
looting  so  far  as  we  could  see  or  hear  and  we  heard  no  shoot- 
ing. 
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With  daylight  we  began  to  explore  our  room  to  determine 
the  extent  of  the  damage.  The  falling  wall  carried  with  it 
the  tumbler  shelf  so  that  the  larvae,  the  rearings  of  man/ 
months,  were  all  killed — with  one  extraordinary  exception. 
A  bottle  of  new  Cora  larva:  which  P.  brought  with  him  the 
evening  before  from  Juan  Vinas — the  rarest  thing  we  had— 
was  found  on  the  floor,  unbroken  and  with  the  larvae  alive! 
The  preserved  specimens  were  uninjured,  likewise  the  notes 
and  memoranda,  negatives  (which  were  fortunately  all 
films)  and  drawings.  We  handed  three  trunks  from  our 
room  out  of  the  window  in  safety.  Two  others  were  in  the 
iron-roofed  patio  where  we  slept  (for  greater  safety!)  after 
the  earthquakes  in  April.  Our  bed  there  was  crushed  to 
scrap  iron  by  the  mass  of  bricks  and  tiles  from  the  wrecked 
public  school  next  to  the  hotel,  which  carried  the  galvanized 
iron  roof  with  it.  The  two  trunks  were  so  buried  under 
bricks  and  stone  that  there  was  no  getting  at  them  without 
a  crowbar  and  shovel,  but  later  we  found  a  man  to  dig  them 
out.  One  was  so  crushed  and  broken  that  it  could  not  be 
used  again,  and  a  pretty  Indian  dish  from  a  grave  on  Irazu, 
which  it  contained,  was  broken  to  bits  but  otherwise  its 
contents  were  uninjured,  including  our  journal.  We  packed 
up  in  the  street  as  well  as  we  could,  discarding  many  things 
and  handing  many  clothes  to  passers-by  who  were  obviously 
in  need  of  them.  There  were  many  astonishing  things  in 
our  room.  The  bureau,  which  had  stood  against  the  wall, 
was  simply  pushed  into  the  middle  of  the  room  and  there 
was  no  trouble  in  opening  the  drawers.  Litde  boxes  of 
specimens  on  the  table  were  uninjured  and  even  one  envelope 
pinned  up  to  the  tape  holding  the  electric  light  back  in  place 
was  safe.  P.'s  tin  collecting  case,  which  had  been  standing 
on  the  instrument  trunk,  was  perched  on  top  of  the  mass  of 
bricks  and  rubbish,  unscratched. 
The  chickens  in  the  rear  patio  were  still  alive  and  some 
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were  fetched  out,  killed,  plucked  and  cooked  over  the  street 
fire  which  was  kept  going  all  the  time.  One  of  the  maids, 
a  Jamaican,  seemed  absolutely  indifferent  to  the  risk  of 
falling  walls  and  made  trip  after  trip  to  the  kitchen  and 
storeroom.  She  stayed  with  us  all  day  and  promised  to  come 
on  succeeding  days.  Of  course  she  obtained  food  for  herself 
and  her  little  son  by  so  doing,  but  there  were  few  servants 
who  stayed  for  any  consideration.  She  made  us  coffee, 
cooked  and  helped  pack  and  was  invaluable.  During  the 
late  morning  two  men  from  the  hotel,  who  had  been  away 
hunting,  rode  in  with  a  deer,  half  of  which  was  given  to  the 
Weldon  party.  Faithful  Emily  made  it  into  a  venison  stew, 
in  which  many  beside  the  hotel  group  participated. 

After  the  packing,  three  iron  bedsteads  with  their  springs 
and  mattresses  were  passed  out  through  the  windows  and 
set  up  in  the  street.  Upright  boards  were  fastened  to  head 
and  foot,  and  others  across  these,  and  the  structures  so  formed 
were  covered  with  pieces  of  galvanized  iron  from  the  wrecked 
roofs  lying  inside  the  hotel.  More  iron,  quilts  and  other 
odds  and  ends  made  sides.  Small  baggage  and  our  two 
trunks  containing  specimens  were  run  under  the  beds  to  be 
kept  dry,  other  trunks  were  piled  along  the  sides  and  boards 
laid  against  them.  This  kept  all  our  salvage  safe  from  thieves, 
who  had  begun  to  appear.  It  rained  at  intervals  all  day, 
but  lightly,  so  that  packing  was  little  interfered  with,  and 
all  day  there  were  almost  constant  earthquake  shocks  and 
trembles  of  varying  intensity. 

In  the  meantime,  railroad  communication  with  San  Jose 
had  been  restored  and  we  were  delighted  to  have  a  visit 
from  Professor  Tristan,  who  had  come  to  see  how  some  of 
his  relatives  and  we  had  fared.  He  was  astounded  when  he 
saw  the  condition  of  our  room.  This  visit  gave  us  the 
opportunity  to  take  leave  in  person  of  the  one  who  did 
most    and    so   much    to   make  our   year   in    Costa    Rica 
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successful.    May  we  meet  again  under  happier  surround- 
ings! 

Late  in  the  day,  work  had  begun  on  the  construction  of 
the  track  around  the  fallen  tower  of  Carmen  church.  The 
up-train  from  Limon  arrived  as  far  as  this  tower  and  some 
of  the  guests  from  Weldon's  went  aboard  and  stayed  there 
all  night,  the  train  eventually  making  its  way  to  San  Jose 
when  the  siding  was  completed.  As  it  grew  dark  we  threw 
ourselves,  wrapped  in  blankets,  across  the  covered  beds  in 
the  street  and  slept,  though  brokenly,  through  the  night; 
there  was  hardly  any  rain. 

About  10.30  on  the  morning  of  May  6  the  train  for  Limon 
arrived  and,  finally  settled  in  the  chair  car,  we  took  our  fare- 
well view  of  Cartage,  just  a  rear  to  the  day  of  the  week  since 
we  came  to  make  our  headquarters  at  Weldon's.  How  differ- 
ent the  scene!  As  we  moved  eastward  from  the  station  we 
passed  through  a  part  of  the  town  containing  less  substantial 
houses  and,  looking  down  some  of  the  streets,  one  could  not 
see  a  single  house  standing  on  either  side  for  their  whole 
length.  Instead  were  heaps  of  adobe  bricks,  roof  beams, 
bamboo  frames,  tiles  and  sometimes  galvanized  iron  roofs 
mixed  together  indiscriminately,  while  streets  and  patios 
had  makeshift  shelters  of  most  varied  construction  around 
which  stood  groups  of  survivors  watching  the  passing  train. 
It  was  a  most  sorrowful  and  distressing  sight,  especially 
to  those  who  like  ourselves  had  lived  here  for  months  and 
come  to  have  an  affection  for  the  town  and  its  beautiful 
surroundings. 

The  village  of  Paraiso  was  not  near  enough  to  the  tracks 
to  enable  us  to  see  how  extensive  the  damage  was  there. 
But  the  great  single  tower  of  the  church,  which  had  been  a 
landmark  visible  for  miles  around,  was  gone  and  we  could 
see  that  the  east  end  of  the  church  had  also  collapsed.  East 
of  Paraiso  we  saw  little  evidence  of  the  work  of  the  earth- 
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quake,  as  the  houses  near  the  track  were  of  wood  and  wooden 
buildings,  including  the  few  in  Cartago  of  that  material, 
suffered  very  little  or  not  at  all. 

The  early  reports  of  the  number  killed,  as  given  for  ex- 
ample in  the  National  Geographic  Magazine  for  June,  '1910, 
stated  that  over  six  hundred  bodies  had  been  taken  from  the 
ruins  of  Cartago  and  a  hundred  and  twenty  more  from  Pa- 
raiso.  Fortunately  this  seems  to  have  been  an  exaggera- 
tion. The  official  report  in  La  Gaceta  for  October  29,  1910, 
accepted  by  Don  Cleto  Gonzalez-Viquez,  gives  the  total 
number  of  killed  in  the  two  places  as  two  hundred  and 
seventy-two. 

********* 

To  a  country  of  the  size  and  population  of  Costa  Rica, 
the  total  destruction  of  a  prosperous  and  flourishing  city, 
the  second  in  importance  in  the  republic,  might  have  been 
considered  an  overwhelming  misfortune.  But  the  spirit 
of  the  Costa  Ricans  was  undaunted.  "Let  us  reconstruct 
Cartago!"  was  at  once  the  cry,  and  reconstruction  did  begin 
immediately.  For  ourselves, — in  spite  of  its  sorrowful 
conclusion,  our  Costa  Rican  year  was  the  best  we  have  lived 
and  our  most  cherished  dream  is  of  returning  to  the  En- 
chanted Land. 
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AuTHOftS'  ITIHBEABT  WITH  NOTES  OH  WsATHBft  IN  PlACIl  OTHER  THAN 

Caktaco 

April  IJ,  igog-May  if,  1910 

April  17.  Left  New  York. 

"  22.  Great  Inagua. 

"  23.  CapeHayti. 

"  24.  Port  au  Prince. 

"  26.  Kingston,  J  a. 

"  28.  Colon,  C.  Z. 

"  3a  Greytown,  Nic. 

Landed  at  Limon,  C.  R. 
Lira  on. 
3-7.    San  Jote. 
7-15.    Cartago. 

"       A.;  San  Jose  and  La  Verbena,  P.,  rain  in  p.  m. 

"  "  Agua  Caltente  and  south,  P. 

"  ™  Juan  Vinas,  P. 

"  P.  to  Tierra  Blanca  May  30. 

"  A.,  Guapilea,  P.  (shower  at  La  Junta). 

"  "  "        "  rain  after  a  p.  m. 

"         "  *'        "  rain  after  2  p.  m. 

u         ..  «        «     «       «     3p.  m. 

"        "    Guicimo,  P.  no  rain. 

"         "  "         "  showers  in  p.  m. 

"         "  "         and  return,  P.,  rain  from  6.30  a.  m., 

continuing  to  Turrialba. 
"       June  20  to  "Laguna  Icorrei." 
Juan  Vina*,  rain  3.00-4.30  p.  m. 
"        "      clear. 
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Juan  Vifiaa,  dear  until  light  rains  about  5.30  p.  m. 
"        "      cloudy,  light  rain  after  5  p.  m. 
"        "      cloud  at  timet,  rain  after  6  p.  m.,  hard  at  night. 
"        "      rain  after  6  p.  m. 
"        "      and  Cartago. 


I— II. 

Cartago;  to  Laguna  Icorrea  July  6,  El  Alto  July  7,  T 

Blanca  July  10. 

12. 

Cartago,  A,;  Tierra  Blanca,  P. 

13- 

"      and  Sabanilla,  P. 

14- 

"        "          "       "   Cot,  P. 

IS- 

"         "         "           "        "    Irazfi, P. 

16-20. 

" 

21. 

Juan  Vinas,  rain  all  day. 

22. 

"        "          "  after  3  p.  m. 

23. 

"         "      "    *p.  in. 

iA- 

Cartago,  A.;  Turrialba,  P.;  no  rai#. 

"        "             "         "     heavy^min  after  2,30  p.  m. 

*S- 

ao.  ™        "           "        "         '       *       *      3  p.  m. 

27.  Juan  Vinai. 

28.  "        "     no  rain. 

29.  "        "     rain  before  9  a.  m.,  after  3.30  p.  m. 

30.  "        "     rain  at  night. 

31.  "        "     little  rain  until  6  p.  m.,  heavy. 

1.  "        "     light  ahowert  during  night. 

2.  "        "     hard  rain  after  4.30  p.  m. 

3.  "        "     and  Cartago;  cloud  all  day,  light  rains  up  to 

8  a.  m.  and  at  times  during  day. 

4-6.  Cartago. 

7.  "        A.;  Peralta,  P.;  rain  after  2.30  p.  m. 

8.  "        "  "       "       "       "    3  p.  m. 

9.  "        "  "       "        "    2.15-3.30  and  after  6  p.  m. 
10.  "        "          "       and  Cartago,  P.;  rain  Tucurrique  to 

Cartago. 

12.  Cartago,  A.,  Cartago  and  San  Jose,  P. 

13.  "  "    Turrucarea,  P.,  rain  after  a.30  p.  m. 

14.  "  "           "           "      "      "    3  p.  m. 
IS-  "         "           "          "      no  rain. 

16.  "         "           "           "      "     "   until  6  p.  m. 
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Aug.        17.  Cartago  and  San  Jose. 

"     18-24-  " 

"     21)25.  "        and  San  Isidro  del  Tejar. 
"     <6-ji. 

Sept.         1.  To  Alajuela,  rain  in  p.  m. 

"            2.  Alajuela,  light  thowera  in  p.  m. 

3. 

"            4.  "        rain  after  3.30  p.  m. 

"            5.  "        ahower  at  2  p.  m, 

"             6.  "         heavy  rain  after  3  p.  m. 

"            7.  "        P.  to  "El  Cerro";  ahowera  1.30-3  p.  1 

"             8.  "         ram  after  4  p.  m. 

9.  "            *'     "     3  p.  m. 

"          10.  "       A.,  Cartage,  P. 


13.  "        "  "        and  Alajuela,  P.;  rain  after  3  p.  m. 

14.  "        rain  after  5  p.  m. 

15.  "        no  rain. 

16.  "        and  Cartago. 

17-21.  Cartago;  San  Itidro  del  Tejar  on  Sept,  20. 

22.  "         and  Jimenez  Lccheria,  rain  1-4  p.  m. 

23.  Irazu  and  Cartago,  rain  on  Irazu  after  12  m. 

24.  Cartago. 

2J.  "        Ochomogo,  P. 

26-27.  " 

28.  Juan  Vifias,  rain  from  2  p.  m. 

29.  '*        "       no  rain. 

30.  "        "       showers  10-10.30  a.  m.  and  after  4  p.  in. 


2.  "        "      and  Turrialba,  rain  at  T.  after  1.45  p.  m. 

3.  Cartago,  A.,  Juan  Vinas,  P.,  heavy  rain  5-9  p.  m. 

4.  "        "        "        "      "  rain  2-2.30  p.  m.,  and  after 
6  p.m. 

3.     Cartago,  A.,  Juan  Vifias,  P.,  cloud  and  ahowera  until  noon, 
bright  sun  in  afternoon. 
6-8.     Cartago,  A. 
9.  "        and  Cot. 

10-13.  "        P.  to  Paraiao  Oct.  11. 
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Oct.         14.    Cartago  and  San  Jose. 
"  15.    ToOrotina  and  Bonnefil  Farm,  Surubres;  rain  from  3.30 

p.  m. 

16.  Bonnefil  Farm,  no  rain  until  6  p.  m. 

17.  "  "  rain  at  1.20  p.  m. 

18.  "  "  "  1,30-*  p.  m. 

19.  "  "  "    $-10  p.  m.,  very  light  showers  earlier, 
ao.  "  "  "  from  3.30  p.m. 

21.  "  "     thowera  during  afternoon. 

22.  To  Orotiua,  rain  from  10  a.  m.,  alt  day. 

23.  "   San  Jose,  light  showers,  bright  sun  much  of  day. 

24.  San  Jose  and  Cartago. 

"  25-Nov.  2.  Cartago,  A.  to  Orosi  Oct.  26 

or.         3.         "        A.;  P.  to  Limon. 

"  4.         "        "     Phila.  South  Farm,  P.,  short  shower  5  p.  m. 

"  5.         "        "     .  "       ™  "     "     cloudy,    high    wind, 

light  rain  in  evening. 
"  6.    Cartago,  A.;  Phila.  South  Farm,  P.,  cloudy  after  3  p.  m., 

light  showers  after  dark. 
"  7.    Cartago,  A.;  Phila.  South  Farm,  P.,  no  rain,  cloudy  after 

2  p.  m. 
"  8.    Cartago,  A.;  Phila.  South  Farm,  P.,  heavy  rain  and  high 

wind  at  night. 
"  9.    Cartago,  A.;  Phila.  South  Farm,  P.,  no  rain,  bright  nearly 

all  day. 
"  10.    Cartago,  A.;  Phila.  South  Farm,  P.,  rain  from  dark  to 

9.30  p.  m. 
"  11.    Cartago,  A.,  to  Cartago,  P. 


15- 

To  La  Emilia,  rain  Peralta  to  La  Junta. 

16. 

La  Emilia,  light  showers  after  dark. 

17. 

"       "       heavy  rain  2-4  a.  m.,  showers  all  day. 

"          18. 

"        "       rain  after  I  p.  m. 

19. 

"        "       showers  all  day. 

"          20. 

To  Cartago,  showers  at  Santiago. 

"  21-Dec. 

.  Cartago. 

Dec.          2. 

Cartago,  A.;  Juan  Vinas,  P. 

"         3-6. 

"        P.  to  Carpintera  Dec  4. 

7- 

"            and  Alajuela,  mostly  clear,  light  showers  in  p.  m. 
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Alajuda,  no  rain,  mo*tly  dear. 

"         and  Santa  Barbara,  A.;  mostly  dear,  rain  after 
9  p.  m. 
Alajuda  and  Cartago. 

"  A.;  Juan  Vinai,  P.,  dear,  bright  and  hot. 

"  "  San  Joae,  P. 

"  "  Turrucarei,  P.,  dear  and  warm. 

"  "  "  "       "     mc.  light  cloud  s  p.  m. 

"  "  "  and  Atenaa,  P.,  dear. 

"  "  "  P.,  dear  and  hot. 

"  "  "  "       "      "    warm. 


.,  San  Jose,  P. 

to  Espaita,  P. 

"  Puntarenas,  P. 
L,  to  Puerto  Ballena  and  Filaddfia,  P. 
'    "    Liberia,  P. 
'  "        "    doud  in  a.  m. 


"        "  "       and  Hacienda  Guachipelin,  P. 

"         "    Hacienda  Guachipelin,  P. 

"  "  shower*,  high  winds. 

Cartago,  A.,  to  Liberia,  P. 

"     "  Filaddfia,  P. 
To  Alajuda,  A.,  to  Santa  Crux,  P. 
Alajuela,  A.,  Santa  Cruz,  P. 


and  Carrizal,  A.,  Santa  Cruz,  P. 
A.,  Santa  Cruz,  P. 


"         and  Poat,  A.,  Santa  Cruz,  P.  Temp,  at  S.  C.  19*  C. 
( -66.a  F.)  at  7  ■■  m.;  31"  C  ( -87.8°  F.)  at  4  p.  m. 
Poaa  and  Alajuda,  A.,  Santa  Cruz,  P. 
Alajuela,  A.,  SanU  Cruz,  P. 
Canago,  "       "        "     " 
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Jan.        3a  Cartago,  A.,  Santa  Crux  and  Rio  de  lai  Cafiaa,  P. 

"          31.  Alajuela,  "   to  Bolton,  P. 

Feb.          1.  *'        "     "  Puutarenaa,  P. 

"           1.  "        "     "  Etparta,  P. 

"           3.  "        *'     "  Cartago,  P. 

"           4.  "        "     "  Alajuela,  P. 

"        s-6-  " 

"           7.  "        A.,  to  Cartago,  P. 

"      8-13.  Cartago;  Jocotal,  Feb.  11. 

"  14.  "  A.,  Juao  Vinas,  P.;  rain  early  morning  and  early 
afternoon  and  after  7  p.  m.,  aun  3-6  p.  m. 

"  >5-  Juan  Vifias,  rain  early  morning,  tun  and  cloud  rett  of  day, 
bright  moonlight. 

"  16.  Juan  Vifias,  no  rain,  mitt  and  cloud  in  early  morning,  sun- 
shine moat  of  day. 

"           17.  Juan  Vifias,  light  rain  before  8  a.  m.,  then  aun  and  cloud. 

"           18.  "        "      no  rain,  aun  and  cloud. 

"     19-14.  Cartago. 

"          25.  San  Joae. 

"          26.  Heredia,  Quebrada  Seca;  bright  tun. 

"           27.  San  Jote  and  Cartago. 

"           28.  Cartago,  Jocotal  and  Navarro. 

Mar.      1-2.  " 

".            3.  To  Cachi,  clear  to  I.30  p.  m.,  then  cloudy  and  showery. 

"             4.  Cachi,  "Sutanland,"  Rio  Reventazon;  no  rain,  tome  tun. 

"            5.  "     Rio  Reventazon;  no  rain,  much  aun. 

"            6.  "     Orosi  Falls;  cloudy,  thowers. 

"            7.  "     Rio  Reventazon;  clear  mott  of  day. 

"            8.  "     Pefia  Blanca;  clear  a.  m.,  cloud  p.  m. 

"             9.  "      valley  of  Naranjo. 

"           10.  To  Cartago;  clear. 

"           II.  Cartago. 

"           12.  "        Alajuela  and  return;  clear. 

13. 

"           14.  "        Dulce  Nombre,  Lat  Concavat  and  Navarro. 

"           15.  "         Llano  Grande. 

"      16-18.  "        Tret  Rio*  and  Carpintera  on  Mar.  17. 

"  19.  "  A.,  Juan  Vifias,  P.,  tun  and  cloud  in  afternoon, 
mitt  8  p.  m. 
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r.        20.  Cartago,  A.,  Juan  Villas,  P.,  cloud  and  ion. 

21.  "        "        "       "     "    fair. 

22.  "        "         "        "      *'    clear  until  3  p.  m.,  light  rains 
about  3.30  p.  in. 

23.  Cartago,  A.,  Peralta,  P.,  rain  after  4  p.  m.  and  at  night. 
u  "         "           "        "       "      "     "  "  "      "     "      " 
*5-  "        "          "       "      "      "    7  "  "     "     "     " 

26.  "        "    to  Juan  Vifias,  P.,  rain  after  dark. 

27.  "        "     "   Cartago,  P. 

28.  "        "    "  Alajuela,  P. 

29.  "         "    "  Cartago,  P. 
30. 

31.  To  Irazu  crater,  clear  until  I  p.  m.,  after  5  p.  m. 

3          I.  Irazu,  fair  until  10.30,  mist  and  rain  rest  of  day. 

2.  To  Cartago,  mist  and  rain  on  crater. 

3-7.  Cartago,  P.  to  Tierra  Blanca  April  6. 

8,  "         A.,  Atenas,  P.,  clear. 

9.  "         "  "      and  Turriicares,  P.,  dear. 
10.  "        "           "        "              "          "       " 

It.  "        and  San  Isidro  del  Tejar,  A.,  Atenai  and  Rio 

Tizate,  P.,  clear  except  short  time  in  p.  m. 

12.  Cartago,  Jocosal  and  Navarro,  A.,  Atenai  and  Cebadilla,P. 

dear. 

tj.  Cartago,  A.,  to  Cartago,  P. 

14-19.  "      ;  P.  to  "San  Isidro  dd  Tejar,  April  18,  light  rain. 

20.  "        and  Paraiso,  P. 

21-23.  " 

24.  Juan  Vifias,  cloudy,  rain  after  5  p.  m. 

25.  "        "       hard  showers,  rain  or  mist  nearly  all  day. 

26.  "        "      occasional  sunshine,  mostly  doudy. 

27.  "        "       cloud  and  mist,  rain  at  night. 

28.  "  "      cloud  and  mist,  little  sun. 

29.  "  "      doudy,  at  times  dense  mist  or  light  rain,  no 

3a  "        "       sunshine  in  a.  m.,  cloud  after  1.30  p.m.;  to 
Cartago,  A. 

t.  Cartago,  A.,  Juan  Vifias,  P.,  sunny  until  1.30  p.  m. 

2.  "         "        "         "      "    doud  and  sun,  light  showers 
after  3.30  p.  m. 
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May  3.  CarUgo,  A.,  Juan  Vifiat,  P.,  cloud  and  sun,  rain  4-8  p.  m. 

"  4.         "        "       "        "     "    and  Cartago,  P.,  sunny  until 

3.30  p.  in.  (Cartago  destroyed  by  earthquake). 

5.  Cartago. 

6.  To  Limon,  ihowera  beyond  Turrialba. 

7.  Limon,  mostly  dear. 

9.  Left  Limon. 

10.  Colon,  C.  Z. 

U.  Kingston,  Ja. 

17.  New  York. 
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Caktago  Weather  Records,  Mat  8,  1909  -May  5,  1910 

Our  temperature  records  at  Cartago  were  obtained  from  a  self-register- 
ing, mercurial,  combined  maximum  and  minimum  thermometer,  without 
any  maker's  name  attached,  bearing  the  legend  "Made  in  Germany"  on 
its  wooden  support.  The  instrument  was  kept  on  the  outer  surface  of  a 
solid  wooden  shutter  inside  of  the  glass  casement  window  sashes.  The 
pane  of  glass  immediately  opposite  the  thermometer  had  been  removed 
and  its  place  occupied  by  a  fine  metallic  wire  netting.  The  window  faced 
the  east.  In  line  with  it,  at  the  opposite  end  of  the  room,  was  a  door  com- 
municating with  a  patio;  over  the  door  was  a  transom,  always  open,  al- 
though covered  with  mosquito  netting.  There  was  therefore  a  more  or 
leu  continuously  circulating  current  of  air  through  the  room  and  over 
the  thermometer.  The  shutter  to  which  the  thermometer  was  attached 
was  usually  opened  into  the  room.  The  instrument  rarely,  if  ever,  was 
exposed  to  the  direct  rays  of  the  sun.  1 

Thanks  to  the  officials  of  the  U.  S.  Weather  Bureau  at  Philadelphia 
our  instrument  was  compared  with  standard  maximum  and  minimum 
thermometers  for  seven  consecutive  days  in  May,  1910,  with  the  follow- 
ing results: 


Our  Thermometer 

Standard 

Mai. 

Min. 

Max. 

Mm. 

>2.8  F. 

54-9  F. 

63.0  F. 

55.1  F 

7 

OF. 

59.0  F. 

77.1  F. 

61. OF 

TO 

«F. 

58.8  F. 

70S  F. 

58.  6? 

S 

oF. 

56.8  F. 

75- 1  F. 

S09F 

7 

5F. 

SS-4F. 

S7-7F. 

JS.6F 

>o 

3F. 

SS.2F. 

S9.9F. 

56.0  F 

8 

<F. 

543  F. 

58.1  F. 

S4.2F. 

May  8.     Rain  from  4.30  p.  m.,  at  times  heavy. 

"  9.     Rain,  to. 30  a.  m.,  2.30  p.  m.  and  later,  sometimes  heavy. 
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Rain  about  2  p.  m.,  light;  8  p.  m.,  heavy. 

Light  rain  about  5  p.  m. 

Steady  rain  beginning  5  p.  m. 

No  ratn. 

Rain  began  3.30  p.  m. 

No  rain. 


18.  "     " 

19.  "     " 

20.  "      "    at  Cartago  but  fairly  hard  showers  on  south  bank 

of  Rio  Agua  Caliente. 

21.  Light  showers  4.30-5.00  p.  m. 

22.  Rain  3-9  p.  m. 

23.  "      2.10-4.30  p.  m. 
34.  No  rain. 

15.  Light  shower*  after  3  p.  m. 

26.  Fine  misty  rain  II  a.  m-3  p.  m.,  cloud  all  day  except  for 

one  hour's  sunshine. 

27.  Little  sunshine,  cloud  most  of  day,  rain  after  6  p.  m. 

28.  Morning  tunny;  rain  after  2.30  p.  m.  at  times  hard. 
30.  "  "      rain  after  noon. 

30.  Heavy  clouds  3  p.  m.,  rain  and  mist  after  6  p.m. 

31.  Pale  sunshine  in  morning,  showers  after  1.30  p.  m. 

9.  Light  shower  about  6  p.  m. 

10.  Rain  and  mist  after  5.30  p.  m. 

It.  Morning  bright,  thowers  after  3  p.  m. 

12.  Rain,  often  hard,  thunder  and  lightning  after  3  p.  m. 

13.  No  rain. 

14.  "      "    (Irazu  dear  until  6.15  p.  m.). 

15.  "   sunshine,  heavy  doudt,  rain  9.30  a.  m.-3  p.  m. 

16.  Bright  most  of  day. 
17- 

18.  Bright  most  of  day. 

19.  Rain  about  5  p.  m. 

20.  "   beginning  2  p.  m. 

21.  No  sunshine,  showers  from  7.30  a.  m. 

22.  Goudy  all  day,  little  rain. 
30.  Rain  6-7  p.  in. 
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5°3 

Date 

Time  of 

Temp,  at 

Mai 

Min 

Rain 

Reading 

Reading 

Temp 

Temp 

July          i 

8.30  p.  m. 

68 

76 

66 

"                  2 

7-30  p.  m. 

65 

6s 

None. 

3 

7.30  p.  m. 

6$ 

77 

62 

3-4  p.  m.,  hard  at 
times;  (light  shower, 
7.45  p.  m. 

4 

6.15  p.  m. 

68 

71 

6a 

None. 

5 

6.00  p.  m. 

6s 

74 

63 

4-30- 

6 

6.00  p.  m. 

63 

74 

61 

None. 

7 

6.00  p.  m. 

64 

69 

61 

Showers  12-3  p.  m. 

8 

6.00  p.  m. 

6S 

71 

58 

Showers  H-12  a.  m. 

9 

7.10  p.  m. 

6S 

74 

58 

Light    showers    7— 

"                10 

6.00  p.  m. 

69 

78 

62 

None. 

u 

6.00  p.  m. 

70 

73 

62.5 

Showers  6.30-9  a.  m. 
and  after  9  p.  m. 

"               12 

6.00  p.  m. 

64 

7« 

61 

After  3.00  p.  m.,  often 
hard. 

>3 

S-4S  P-  m- 

63 

70 

61 

12.30-8.30,  hard  and 
stead/. 

"            14 

6.00  p.  m. 

63 

68 

58 

12-3.15p.2n. 

"           IS 

6.00  p.  m. 

66 

75 

59 

None. 

16 

10.00  p.  m. 

63 

72 

61 

None. 

17 

6.00  p.  m. 

63 

6» 

62 

6.30-10  p.  m.+ 

18 

6.00  p.  m. 

69 

74 

60 

19 

6.00  p.  m. 

69 

75 

61 

"               20 

6.IS  p.  m. 

63 

70 

61 

II  a.  m -3  p.  m. 

Aug-          4 

6.00  p.  m. 

64 

74 

63 

After  3  p.  m. 

5 

6.00  p.  m. 

67 

75 

61 

6 

6.00  p.  m. 

66.5 

7« 

6t 

Light  showers  in  p.  m 

7 

6.00  p.  m. 

66.S 

78 

«3 

3-4-30 

8 

9.00  p.  m. 

66 

75 

63 

3-4 

9 

6.  15  p.  m. 

67 

74 

61 

Light    and    heavy, 
very  heavy  during 

"               IO 

6.00  p.  m. 

6S 

73 

64 

3- 

"           ii 

6.00  p.  m. 

6> 

74 

61 

3-5  P-  m. 

"               12 

8.00  p.  m. 

65 

76 

62 

3-5  p.  m.,  very  hard 
after  7. 
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Date 

Time  of 

Temp,  at 

Max. 

Mm. 

Rain 

Reading 

Reading 

Temp. 

Temp 

Aug.         13 

6.00  p.  m 

62 

75 

63 

1 1  a.  m.-9  p.  m.,  very 
heavy. 

"            14 

6.00  p.  m 

66 

7« 

58 

3-5  light. 

"S 

6.00  p 

m 

68 

76 

6a 

3-4.30  light. 

16 

6.00  p 

m 

68 

76 

61 

3.30-4  p.  m. 

"          17 

6.20  p 

m 

67 

75 

61 

In  p.  m. 

"           18 

5-3©  p 

m 

68 

75 

63 

1.30-9  p.  m. 

19 

6.00  p 

m 

67 

74 

62 

2-6  p.  m. 

"              K> 

6.00  p 

m 

67 

75 

63 

2.30-9  p.  m. 

"               21 

6.00  p 

m 

68 

75 

°S 

7-10  p.  m. 

"               22 

6.00  p 

m 

68 

74 

«3 

Light,  after  6  p.m. 

*3 

6.00  p 

m 

67 

77 

6S 

4-9  P-  m- 

u 

5-30' 

65 

79 

64 

3-10  p.  m. 

"5 

5-45 

67 

73 

64 

3.30- 

26 

6. co 

63 

76 

63 

3-9  p.m. 

27 

6.00 

«7 

76.5 

62 

3-4  p.  m.,  light. 

"          28 

6.00 

69 

78 

64 

6.30-10  p.  m.,  thun- 
der and  lightning. 

29 

6.00 

67 

75 

63 

4.30- 

30 

6.00 

67 

76 

64 

None. 

31 

6.00 

66 

73 

65 

2-3  p.  m.,  light. 

Sept.         II 
"               12 

4-7  p.  m.,  heavy. 
4-8  p.  m. 

18 

6.10 

7i 

78 

65 

4-5  P-  m- 

19 

6.00 

70 

77 

6$ 

None. 

"              lO 

6.00 

70 

76 

66 

Showers,  7-6  p.  m. 

"              21 

6.00 

69 

76 

65 

None. 

"       22,  23 

6.00 

68 

78 

62 

After  2  p.  m.  on  23d. 

24 

6.00 

68 

75 

64 

1-2;       6-10       p.  YD., 
heavy    rain*    in 
night. 

*S 

7.00 

69 

76 

63 

1-2  p.m.,  light. 

26 

6.00 

69 

78 

63 

4    p.    m.,   all   night 

27 

Oct.          3 

6.00 

68 

72 

65 

until    8    a.   m.;  11 
a.  m.- 
1  p.  m.- 

"              4 

6.00 

66 

72 

61 

10-11  a.m.;i2-6p.m. 

all  the  hours  given  for  time  of  reading  a 
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Date 

Time  of 

remp.at 

Max. 

Miu. 

Rain 

Reading 

Reading 

Temp. 

Temp. 

Oct.          S 

6.00  p.  m. 

67 

73 

63 

Light  in  a.  m.;p.  m.-- 

6 

6.00 

67 

74 

63 

Aftcr  12  noon. 

7 

6.10 

«S 

74 

63 

11.30,   at  intervals 

during     afternoon, 
heavy  5. 1 5-8.+ 

8 

6.00 

67 

74 

62 

Showers  after  *  p.  m. 

9 

6.00 

68 

75 

«4 

Showers    after     1.30 

"                IO 

6.00 

68 

75 

«4 

p.  m. 

Showers  after  3  p.  m. 

"           ii 

6.00 

68 

74 

«4 

Showers    after    1.30 

"                12 

6.00 

65 

76 

64 

Light  showers. 

13 

6.00 

66 

73 

61 

None;    sunshine 
nearly  all  day. 

"      14-34 

6.10 

70 

78 

58 

Very  light  showers  at 
6  p.  m.  on  Oct.  34. 

as 

5-3© 

69 

79 

*5 

Very  light  shower. 

26 

6.00 

66 

7« 

64 

Showers  4-6  p.  m. 

27 

6.00 

65 

73 

64 

Light    showers    3-4 

p.  m. 
4  p.  m- 

38 

6.00 

65 

75 

63 

29 

6.00 

68 

73 

«5 

12-1    p-    m.;    3-10 
p.  m.+ 

30 

6.00 

66 

71 

«4 

3-6  p.  m.;  7~9  P-  m- 
light. 

31 

6.00 

66 

75 

«4 

3  p.  m. — ;  excessively 
heavy  for  1 H  I*""* 

Nov.          1 

6.00 

66 

74 

«4 

12- 

"            2 

6.00 

64 

73 

62 

1-3.30  p-  m-  >n  litrht 

showers. 

"             3 

6.00 

6S 

72 

62 

6-9  a.  no. 

4 

6.00 

63 

72 

62 

4-7     p.     m.     light 
showers. 

5 

6.00 

63 

73 

61 

12-3  p.  m. 

6 

6.00 

65 

7« 

61 

2-7  p.  BO. 

7 

6.00 

65 

75 

62 

2-3  p.  so.  light. 

8 

6.00 

65 

73 

63 

I2-I,  4-9  p.  m- 

9 

6.00 

68 

76 

62 

After  7  p.  m. 
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Date 

Tune  of 

Temp,  at 

Mas. 

Min. 

Rain 

Reading 

Reading 

Temp. 

Temp. 

Nov.        10 

6.00  p.  m. 

68 

76 

64 

Until  9  a.  m. ;  4  p.  m.— 

"          ti 

6.00 

63 

70 

63 

In  early  morning. 

"          12 

6.00 

64 

7i 

61 

"      " 

13 

6.00 

62 

70 

59 

6- 

14 

8.30 

61 

71 

59 

"     15-iO 

6.00 

S9 

71 

56 

Rain  on  Nov.  20 

"              21 

6.00 

*$ 

74 

58 

2-7  p.  m. 

"              12 

6.00 

66 

74 

63 

2  p.  m.,  light  showers. 

*3 

6.00 

61 

68 

61 

Until    8    a.   m.;    12 
p.  m.- 

24 

6.00 

60 

64 

60 

At  intervals  all  day. 

as 

6.00 

61 

66 

59 

All  day  except  be- 
tween 2  and  4  p.  m. 

26 

6.00 

61 

64 

58 

All  day. 

«          a? 

6.00 

62 

65 

S8 

"      " 

28 

6.00 

59 

63 

58 

"     " 

29 

6.00 

60 

68 

56 

Gear  8  a.  m.  -4  p.  m., 
rain  4-6  p.  m. 

3° 

6.00 

60 

64 

57 

At  interval*  all 
day. 

Dec.          r 

6.00 

58 

65 

55 

Until  9  a.  m.;  fog  and 
cloud  all  day. 

"            2 

6.00 

60 

68 

57 

Cloud  and  mitt  until 
11  a.m.;  clear  until 
4  p.m. 

3 

6.00 

60 

68 

57 

Cloud  until  to  a.  m.; 
clear  from  10  a.  m. 
until  c  p.  m. 

4 

6.00 

58.5 

69 

53 

Clear  all  day. 

5 

6.00 

62 

70 

55 

«          «       M 

0 

6.00 

61 

74 

56 

"     until  4  p.  m.. 

"       7-10 

7 

61 

69 

55 

Rain  Dec  10  after 
7  p.  m. 

"            11 

6.00 

62 

64 

59 

Rain   and    cloud    all 

"            12 

6.30 

62 

67 

SB 

After  3  cloud  and 
mist. 
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Date 

Tune  of 

Temp,  at 

Max. 

Min. 

Ram 

Reading 

Reading 

Temp. 

Temp. 

Dt 

*.         13 

5-45  P-  m- 

63 

66 

58 

Cloud    and   mist  all 

' 

»4 

6.00 

61 

69 

S7 

Clear  all  day. 

>5 

6.00 

61 

67 

S7 

None — partly  cloudy 
to  clear. 

16 

6.00 

&> 

69 

55 

None — partly  cloudy 
clear  after  8.30 
p.  m. 

17 

6.00 

60 

68 

54 

None. 

18 

6.00 

60 

70 

55 

"     mostly  dear. 

19 

6.00 

65 

74 

56 

Clear. 

* 

20 

6.00 

66 

72 

62 

" 

21 

6.30 

63 

72 

S8 

None. 

22 

6.00 

64 

75 

59 

Clear;  rain  after  7.30 
p.  m. 

* 

23 

S.30 

r 

68 

57 

Clear   8.30   a.   m.~3 

p.    m.;    rain    and 

mist. 

H 

6.00 

S9 

66 

56 

Cloud  and  mist  until 
noon,  clear. 

*S 

6.00 

]62 

69 

55 

Light  rain  and  mist 
to  12;  after  noon 
clear. 

26 

5-3° 

S8 

62 

58 

Mist,  drizzle  and 
high  east  wind  all 

27 

6.00 

S8 

«4 

57 

Mist,  drizzle  until  2 
p.  m.;  then  some 
sunshine. 

'          28 

6-45 

6a 

69 

S6 

Cloud  and  sun  until 
4  p.  m.,  then  rain. 

*9 

6.00 

60 

63 

59 

All  day. 

*          30 

6.00 

59 

61 

54 

"      " 

3i 

S.30 

57 

60 

545 

"      " 

J 

n.            1 

S.30 

S» 

61 

55 

Rain  or  milt  all  day. 

'              2 

6.00 

S9 

62 

5« 

Until  5 — clearing. 

3 

6.15 

58 

67 

58 

Clear. 

4 

6.00 

61 

68 

53 

Gear — some  ihowers. 
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Date 

Tune  of 

Temp,  at 

Mai. 

Mm. 

Rain 

Reading 

Reading 

Temp. 

Temp. 

Jan.          S 

7.00  p.  m. 

60 

68 

57 

In  a.  m.,  dear  in 
middle  of  day. 

6 

6.00 

60 

72 

S7 

Before  9  a.  in.;  dear 
9  a.  m-3  p.  m.; 
then  rain. 

"       7-17 

5.30 

60 

68 

S3 

Jan.    17    dear    until 

3  p.  m.,  rain  after 

4  and  all  night. 

18 

5-4° 

59 

68 

56 

Clear  9  a.  m-3  p.  m. ; 
ahowera. 

"      '9-29 

5-45 

60 

7* 

Si 

30 

Ji 

Feb.          3 

8.00 

58 

7» 

5* 

Clear. 

10.00 

56 

TO 

56 

"         4-8 

6.00 

62 

70 

53 

After  7  p.  m.  on 
Feb.  8. 

9 

6.00 

60 

68 

57 

In  early  morning; 
late  afternoon  and 
night. 

"               IO 

6.00 

62 

69 

57 

Slight  showers  in 
morning. 

"           n 

5-4S 

64 

70 

$6 

Clear. 

"           ii 

6.00 

5« 

69 

57 

"  moat  of  day; 
rain  in  late  after- 
noon. 

'3 

5-45 

60 

68 

55 

Clear  until  6  p.  m., 
then  rain. 

I4 

6.00 

60 

63 

55 

Until  3  p.  111.,  often 
hard. 

>5 

In  early  morning. 

"      IS-I8 

6.00 

64 

7i 

54 

Clear  Feb.  18,  mist 
late  p.  m. 

19 

6.00 

61 

69 

58 

Clear. 

"               20 

6.2s 

61 

7i 

59 

None,  dear  7  a.  m.- 
4  p.  m.,  cloud  be- 
fore and  after. 

"               21 

6.10 

62 

71 

54 

Clear. 

"               22 

6.00 

63 

7i 

56 

M 
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Date 

Tune  of 

Temp,  at 

Max. 

Min. 

Rain 

Reading 

Reading 

Temp. 

Temp. 

Feb.        23 

6.00  p.  m. 

62 

69 

58 

Until  10  a.  m.,  clear 
after. 

24 

6.00 

62 

70 

58 

Cloud  to  9  a.  m.,  clear 
until  6  p.  m.  mist. 

"      25-27 

6.00 

63 

71 

57 

Clear  Feb.  27  after 
10  a.  m. 

28 

6.00 

64 

72 

57 

Mar.         1 

6.00 

60 

69 

56 

Mist,  fine  rain  until 
10  a.  m.,  dear  af- 
ter; earthqua  ke  3 .  30 

'*            2 

6.00 

62 

71 

55-5 

Clear  all  day. 

"       3-10 

6.00 

65 

73 

53 

"           n 

6.00 

65 

73 

62 

Clear. 

"           12 

6.30 

63 

72 

59 

13 

6.00 

64 

72 

57 

Clear. 

14 

6.00 

60 

70 

58 

Light  rain  4-5  p.  m., 
cloud  most  of 
day. 

15 

6.IS 

59 

68 

56 

Alternate  cloud  and 
sun. 

16 

6.00 

60 

69 

53 

Fair. 

17 

730 

58-5 

68 

54 

Fair  to  clear. 

"          18 

6.0O 

58.5 

69 

55 

"     "     " 

19 

6.00 

S9 

69 

54 

Clear. 

"          20 

6.00 

59-5 

70 

55 

" 

"          21 

6.00 

60 

71 

56 

" 

"          22 

6.00 

61 

71 

55 

Fair  to  dear. 

23 

6.00 

60 

7i 

$6 

Clear. 

24 

6.00 

62 

69 

54 

"      to  fair. 

>S 

6.00 

60 

7i 

55 

Clear  11-12  a.  m., 
rest  of  day  cloudy. 

26 

6.00 

59 

70 

55 

3.30-4.00  p.  m.,  doud 

27 

6.00 

58 

69 

57 

Mitt  and  doud  to 
9.30  a.  m.,  hard 
rain  1.45-2.45, 
then  light. 
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Date 

Time  of 

Temp,  at 

Max. 

Min. 

Reading 

Reading 

Temp 

Temp 

Rain 

Mar.        28 

6.00  p.  m. 

til 

7i 

55 

Clear  until  3.30,  rain 
6-7  p.  m. 

29 

6.00 

63 

72 

56 

Mist  and  cloud  to 
10  a.m.,  fair  after. 

30 

6.00 

60.5 

7i 

S7 

Fair  to  clear,  rain 
4-30- 

"31-Apr.a 

6.00 

59 

70 

57 

April         3 

6.00 

61 

69 

57 

Mist  and  cloud  to 
10  a.  in.,  clear. 

4 

6.00 

63 

69 

55 

Gear — fair  in  even'g. 

S 

6.00 

64 

74 

59 

6 

6.00 

64 

74 

57 

"        "   "          " 

7 

6.00 

64 

67 

59 

Cloud,  miat  or  rain 
all  day. 

8 

6.00 

63 

69 

58 

Fair  to  dear  after 
10  a.  m. 

9 

6.00 

64 

70 

55 

Clear. 

"          10 

6.00 

64 

71 

55 

" 

"          11 

6.00 

«4 

73 

55 

" 

"          13 

6.00 

65 

73 

56 

" 

13 

9.00 

63 

74 

55 

"        (Severe  earth- 
quakes). 

14 

6.00 

«S 

7i 

60.5 

"  to  fair  (some 
shocks). 

15 

6.00 

66 

73 

59 

Alternating  sunshine 
and  mist. 

16 

6.00 

66 

71 

62 

Heavy  4.30-5  p.  m., 
rest  of  day  fair  to 
cloudy. 

17 

6.00 

«S 

73 

60 

At  intervals  after  2 
p.  m.,  otherwise 
fair. 

18 

6.00 

63 

70 

60 

1 .30-3  p.m.,  fair. 

19 

6.00 

61 

7i 

56 

Fair  to  clear,  even- 
ing misty. 

"          20 

6.00 

61 

70 

S8 

Fair  to  clear  until  5 
p.  m.,  then  rain 
and  mist. 
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Date 

lime  of 

Temp,  at 

Mu. 

Mil. 

Rain 

Reading 

Reading 

Temp. 

Temp. 

April       11 

6.00  p.  m. 

62 

66 

S7 

Fair  to  misty. 

"              22 

S-30 

63 

«9 

59 

«    .<      .< 

*3 

6.20 

64-5 

71 

60 

24 

Hard  before  7  a.  m. 

"     24-30 

6.00 

64 

73 

54 

Cloud  after  4  p.  m. 
April  30. 

May           1 

6.00 

63 

73 

58 

Clear. 

"             2 

6.00 

63 

74 

58 

"     to  fair. 

3 

6.00 

62 

72 

59 

"     "     " 

"             4 

6.30 

«3 

7» 

59 

"  (Great  earth- 
quake, Carts  go 
destroyed.) 

S 

Showers  all  day. 

Range  of  Te 

uperature  reo 

srded 

79 
on 
Aug. 
24 

Oct. 

■5 

S< 

belw. 
Jan. 
19-29 
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APPENDIX  III 

PAPERS  BASED  INi  WHOLE  OR  IN  PART  ON  THE  COLLEC- 
TIONS MADE  BY  THE  AUTHORS  IN  COSTA  RICA 

Calvert,  Philip  P.     Zoological  Researches  in  Costa  Rica.    Old  Penn 

Weekly  Review,  Univ.  Pa.,  IX,  165-170.    Philadelphia,  Nov.  12, 

1910. 

A  Naturalist  in  Costa  Rica.   Op.  dt.  XII,  357-358,  Dec.  13, 1913. 

A  Naturalist  in  Costa  Rica.    Univ.  Pa,  Bulletins  (15)  no.  3,  part  5, 

63-75.   Philadelphia,  Feby.  [April],  1915. 
Oscoff,  Prof.  Doctor  Philip  P.  Calvert.  Paginas  IUustr.  VII,  Nr.  34s, 

18.    San  Jose,  16  de  Mayo,  191a    [On  his  work  in  C.  R.J 
Tristan,  J.  Fid.     [Investigadones  del  Dr.  Philip  P.  Calvert  en  Costa 

Rica.]    Memoria  de  Fomento,  1910,  107-108.    San  Josfe,  Costa  Rica. 

Tipografia  Nacional. 

Calvert,  Philip  P.     [Entomological  Researches  in  Costa  Rica.]  Em. 

News,  XXI,  334-337.    Philadelphia,  July,  1910. 
An  Entomologist  in  Costa  Rica.    Annals  Ent.  Soc  Amer.  VI,  I— 4. 

Columbus,  Ohio,  March,  1913. 
[Eye-size  and  habit  in  Odonata  and  Lepidoptera.]    Ent.  News,  XXV, 

479-480.    Philadelphia,  Dec.,  1914. 


Chamberlin,  R.  V.  On  a  Collection  of  Myriopoda  from  Costa  Rica. 
Trans.  Amer.  Ent.  Soc,  XL,  185-194,  pi.  ii.  Philadelphia,  June  26, 
1914,    [15  spp.,  7  new.] 

Banks,  Nathan.  Notes  on  some  Costa  Rican  Arachnida.  Proc.  Acad. 
Nat.  Sci.  Philadelphia,  1913,  676-687,  pis.  xxviii-xzz.  Dec.,  1913. 
[Araneina:  31  spp.,  Phalangida:  6  spp.  (1  new),  Paeudoscorpionida: 
2  spp.  (1  new),  Scorpionida:  2  spp.,  Solpugida:  1  sp.,  Acarina:  6  spp. 
(5  new).] 
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Boeblu,  Alfkedo.  Detcrizione  di  una  duovs  specie  di  Forficola  <fi  Costa 
Rio.  Boll.  Miit.  Zool.  Anat.  comp.  Univ.  Torino,  XXV,  no.  623, 
3  pp.    12  Luglb,  191a    [Spitratta  talttrti,  n.  sp.] 

Rehm,  J.  A.  G.,  and  IIcbard,  M.  A  Revision  of  the  Orthopterous 
Group  Insane  (Tettigoniidse,  Phaneropteruue).  Trans.  Amer.  Ent. 
Soc.  XL,  pp.  37-184.  No.  2.  Philadelphia,  May,  1914.  (C.  R. 
material,  pp.  60,  61.] 

A  Synopsis  of  the  Species  of  the  Genus  Conocephalus  found  in 

America  south  of  the  Southern  Border  of  the  United  States.  Op. 
cit.  XLI,  pp.  225-290.  Pis.  xxi-xxiv.  No.  2,  June,  1915.  [C.  R. 
material,  pp.  248,  264.] 

Calvekt,  Philip  P.  The  First  Central  American  Coroutine.  Ent.  News, 
XX,  409-412,  5  text-figs.  Philadelphia,  Dec.,  1909.  [Neocordulia 
longipollex,  n.  sp.] 

A  Plant-dwelling  Odonate  Larva.    Op.  cit.  XXI,  264.    June,  1910. 

[Announcement  of  breeding  of  Mecistogaster  modestus.] 

Plant-Dwelling  Odonate  Larva;.     T.   C.,   365-366.      Oct,    1910. 

{Mecistogaster  modulus,  etc.] 

Studies  on  Costa  Rican  Odonata.    I.  The  Larva  of  Cora.    Op.  cit. 

XXII,  49-64,  pis.  ii,  iii.   Feb.,  1911. 

Newly  found  Odonate  larvr  of  special  interest  from  Costa  Rica. 

Science  (n.  s.)  XXIII,  388.    Lancaster,  Pa.,  March  10,  1911. 

[Odonata  at  high  altitudes  in  Costa  Rica.]    Ent.  News,  XXII,  380- 

381.    Philadelphia,  Oct.,  1911. 

Studies  on  Costa  Rican  Odonata.  II.  The  Habits  of  the  Plant- 
dwelling  Larva  of  Mecistogaster  modes tus.  T.  C,  402-411.  1  text- 
fig.    Nov.,  1911. 

Studies  on  Costa  Rican  Odonata.  III.  Structure  and  Transforma- 
tion of  the  Larva  of  Mecistogaster  modestus.  T.  c.  449-460,  pis.  xvii- 
xix.    Dec.,  1911. 

Studies  on  Costa  Rican  Odonata.     IV.  Erpetogomphus  in  Costa 

Rica,  with  Descriptions  of  a  New  Species  having  Complex  Structural 
Mating  Adaptations.  Op.  cit.,  XXIII,  289-295,  pi.  xvii,  July,  1912. 
[E.  trittani,  n.  sp.] 

Studies  on   Costa  Rican   Odonata.     V.  The  Waterfall-Dwellers: 

Thaumatoneura  imagos  and  possible  male  dimorphism.  Op.  cit., 
*"■  337-348,  pi.  xiv.    Oct.,  1914. 

■ Studies  on  Costa  Rican  Odonata.     VI.  The  Waterfall-Dwellers: 

The  Transformation,  External  Features  and  Attached  Diatoms  of 
Thaumatoneura  Larva.   Op.  cit.,  XXVI,  295-305,  pi.  xi.   July,  1915. 
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Cai.vf.h-,  Studies  on  Costa  Rican  Odonat*.  VII.  The  Waterfall-Dwellers: 
The  Internal  Organ*  of  Thaumatoneura  Larva  and  the  Respiration 
and  Rectal  Tracheation  of  Zygopterous  Larva:  in  general.  T.  c, 
385-395,  pie.  xv-xvii,  Nov.,  1914;  435-447,  Dec.,  1915. 

Williamson,  E.  B.  Notes  on  Neotropical  Dragonflies,  or  Odonata.  Proc 
U.  S.  Nat.  Mua.  XLVIII,  601-638,  pU.  38-44.  Washington,  May  12, 
1915.  [Protoneura  amatoria,  p.  623,  and  Piairontura  rtmiita,  p.  629, 
from  C.  R-l 


Banks,  N.  Neuroptera  and  Trichoptera  from  Costa  Rica.  Ent.  News, 
XXV,  149-150.  Philadelphia,  April,  1914.  [10  spp.  Neuroptera 
(incl.  I  n.  sp.),  2  spp.  Trichoptera  collected  by  Calverts  and  by 
Lankester.] 

Champion,  G.  C.  Coleoptera,  etc,  in  Bromeliads.  Entom.  Month. 
Mag.  (2)  XXIV,  2-7.  London,  Jan.,  1913.  {7  spp.  Coleop.  taken  in 
C.  R.  bromeliads,  pp.  2,  3,  5.] 


Wheeler,  W.  M.    Three  New  Ants  from  Mexico  and  Central  America. 

Psyche,  XVIII,  203-208.    Cambridge,  Mass.,  Dec.,  1911.    [Apura- 

sligma  ealverti,  a.  sp.,  p.  207.] 
Observations  on  the  Central  American  Acacia  Ants.    Trans,  and 

Intern.  Cong.  Ent.  1912,  109-139.    Oxford,  1913.     [Psevdomyrma 

fromC.  R.,  pp.  115-118.    Bibliography,  136-139.J 


Knab,  Fkedexick.     The  Lepidopterous  Caterpillar  in  the  Bromeliad 

from  Costa  Rica.    Ent.  News,  XXIV,  p.  467.    Philadelphia,  Dec., 

1913.    [Car(«w(?)  sp.] 
Schaus,  W.    New  Spedes  of  Heterocera  from  Costa  Rica.    X.  Ann.  Mag. 

Nat.  Hist.  (8)  VIII,  208-231.    London,  Aug.,  191 1.    [Oroscopa  ealverti 

a.  ep.,  p.  124.] 

Alexander,  Chas.  P.  On  the  tropical  American  Rhipidiss  (Tipulidsc, 
Dipt.)  Bull.  Brooklyn  Ent.  Soc.  VIII,  6-17,  pi.  i.  Oct.,  1912. 
[Rhipidia  calverti  n.  sp.,  8.] 

A  Synopsis  of  part  of  the  Neotropical  Crane-flies  of  the  sub-family 

Limnobinse.     Proc.  U.  S.  Nat.  Mus.  XLIV,  48i-SS°-     No.  1966. 
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Washington,  April  JO,  1913.  [EriopUra  (Mt.rocyphona)  calopura 
S&y.ftmoranifra  n.  subsp.,  518.] 

Alexander,  The  Crane-flies  collected  in  Costa  Rica  by  Dr.  P.  P.  Calvert. 
(Tipulidse,  Diptera.)  Journ.  N.  York  lint.  Soc.  XXII,  1 16-124,  P1-  "■ 
June,  1914.    [20  spp.,  6  new.] 

Crzbson,  E.  T.,  Jr.  Descriptions  of  Several  New  Neotropical  Acalyptrate 
Diptera.  lint.  News,  XXIII,  389-396.  Nov.,  1911.  ISyringogtuter 
a.  gen.,  S.  nifa,  S.  bruniua,  n.  spp.  392-394.] 

and  Mallocr,  J.  R.    Costa  Rican  Diptera  collected  by  Philip  P. 

Calvert,  Ph.  D.,  1909-1910.  Introductory  Remarks  by  E.  T. 
Cresson,  Jr.  Trans.  Amer.  Ent.  Soc.  XL,  1-8.  [Includes  list  of 
Localities  where  Diptera  were  collected,  pp.  1-8.]  Paper  I.  A  Par- 
tial Report  on  the  Borboridte,  Phoridae  and  Agromyzida;  by  J.  R. 
Malloch.  T.  c,  8-36,  pi.  i.  Philadelphia,  March  13,  1914.  [Bor- 
boridat:  24  spp.  (16  new),  Phoridss:  so  spp.  (17  new,  2  n.  gen.), 
Agromyzida::  i  ap.  (new).) 

Cusson,  E.  T.,  Jr.  Descriptions  of  New  Genera  and  Species  of  the  Dip- 
terous Family  Ephydridse.  I.  Entom.  News,  XXV,  241-250,  pi.  x. 
June,  1914.    Ii  n.  gen.,  5  n.  spp.] 

Studies  in  American  Ephydridse  I.   Synopsis  of  the  genus  Paralimn*. 

Trans.  Amer.  Ent.  Soc.  XLII,  101-124,  pi-  ■*■  March,  1916.  [7  spp. 
from  C.  R.,  5  of  them  new.) 


Fowlex,  Henry  W.  Cold-Blooded  Vertebrates  from  Florida,  the  West 
Indies,  Costa  Rica,  and  eastern  Brazil.  Proc.  Acad.  Nat.  Sri.  Phila- 
delphia, 1915,  244-269.  April.  [Costa  Rica:  3  spp.  Decapod  Crus- 
tacea, 2  spp.  fishes,  3  spp.  Batrachia,  2  spp.  snakes,  261-1.] 


Other  papers  are  in  course  of  preparation. 
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A  LIST  OF  SELECTED  LITERATURE  RELATING  CHIEFLY 
TO  THE  NATURAL  HISTORY  OF  COSTA  RICA,  EXCLUSIVE 
OF  THAT  CITED  IN  APPENDIX  III 

Many  of  the  work*  listed  contain  references  to  previous  literature, 
which  U  therefore  usually  not  mentioned  here. 

Books  and  articles  which  we  have  not  been  able  to  examine,  personally 
or  by  proxy,  are  marked  with  an  asterisk  (*). 

The  principal  Costa  Rican  publications  in  which  articles  on  natural 
history  have  appeared  are 

Anales  del  Museo  National,  Republics  de  Costa  Rica.  Tomo  1, 1887. 
San  Jose.    (1888). 

Anales  del  Institute  Ffsico  Geografico  Nacional  de  Costa  Rica. 
Tomo  II,  1889.  San  Jose.  (This  forms  both  Tomo  II  of  the  Anales 
del  Mnseo  Nacional  and  Tomo  II  of  the  Boletin  Trimestral  del  Institute 
Meteorologies  Nacional.   See  below,  and  also  ante,  page  38.) 

Anales  del  Institute  Fiaico-  Geografico  y  del  Museo  Nacional  de  Costa 
Rica.    Tomo  III,  1890(1801),  Tomo  IV,  1891  (1893).    San  Jose. 

Anales  del  Institute  Ffsico  Geografico  Nacional  de  Costa  Rica.  Tomo 
V-L\.   San  Jose,  1894-1896. 

Boletin  del  Institute  Fisico  Geografico  de  Costa  Rica.  Tomo  I  III. 
San  Jose,  1901-1903.  [In  addition  to  articles  listed  below,  contain  many 
others  on  agriculture,  boundary  with  Panama,  etc.] 

Boletin  de  Fomento.  Organo  del  Ministerio  de  Fomento.  Ano  I, 
Numeroi  (Enerode  1911) — Ano  IV,  Numero  4  (Abril  de  1914).    San  Jose. 

Boletin  de  la  Sociedad  Nacional  de  Agricultura.  Ano  I,  II.  San  Jose, 
1906,  1907.    (Also  separate  publications  by  the  same  society.) 

Boletin  Trimestral  del  Instituto  Meteorologico  Nacional.  Numeros 
1-4.  San  Jose,  1888,  1889.  [Continued  as  Anales  del  Instituto  Fisico- 
Geografico  as  noted  above.) 

Informes  del  Museo  Nacional  de  Costa  Rica.  San  Jose.  [Not  num- 
bered or  paged  serially;  various  dates.] 

Memorias  de  Fomento  presentadas  al  Congreso  Constitucional.  San 
Jose  [Annual  issues;  various  sizes.  Recent  issues  contain  many  views  in 
C.  R.) 
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Paginal  IUustradas.    Reviata  temanal  de  Ciencias,  Arte*  y  Literature. 
San  Jose.   From  Jan.  1, 1904,011. 

Works  Including,  ok  Braking  on,  Costa  Rica  but  of  Wider  ok  of 

DIFFERENT  ScOPK 

Phillips,  P.  Lee.  A  Liat  of  Books,  Magazine  Articles,  and  Maps  relating 
to  Central  America,  including  the  Republics  of  Costa  Rica,  Guate- 
mala, Honduras,  Nicaragua  and  Salvador.  1 800-1900.  Compiled 
for  the  Bureau  of  the  American  Republics.  Washington:  Govern- 
ment Printing  Office,  1903.  {Previous  bibliographies  cited,  p.  3; 
251  titles  on  Central  America  in  general,  pp.  9-22, 236  titles  on  C.  R., 
PP>  33_4S ;  both  lists  under  authors'  names  arranged  alphabetically.) 

BtOLLET,  Pablo.  Bibltografia  Obrat  publicadai  en  el  eztranjero  acerca  de 
la  Republics  de  Costa  Rica  durante  el  Siglo  XIX.  Revista  de  Costa 
Rica  en  el  siglo  XIX,  Tomo  I,  pp.  363-404.  Tipografia  National, 
San  JosS  de  Costa  Rica.  MCMII.  [334  titles  arranged  chronologically 
from  1826  to  1900,  pp.  367-404.  This  list  is  much  more  important  for 
natural  history  than  Phillips'  although  by  no  means  confined  to  that 
subject.] 

Bulletin  of  the  International  Bureau  of  the  American  Republics.  Vols.  I  - 
XXXI,  no.  3,  Washington,  Oct.,  1893  -Oct.,  1910.  [Continued  with 
Vol.  XXXI,  no.  4  as]  Bulletin  of  the  Pan-American  Union.  [Contains 
current  notes  and  occasional  articles  chiefly  on  political,  industrial, 
commercial  and  legal  conditions  in  C.  R.| 

Davis,  Arthur  Powell.  Hydrography  of  the  American  Isthmus.  Rep. 
U.  S.  Geol.  Surv.  XXII,  pt.  4,  507-6301  *3  pis.  1900-01.  Washington, 
1902.  [General  physical  characteristics  of  Central  America,  tempera- 
ture and  rainfall  data  for  C.  R.] 

Gannett,  Henry.  A  List  of  Altitudes  in  Mexico  and  Central  and  South 
America.   Bull.  Intern.  Bur.  Amer.  Repub.  XVII,  Sept.,  1904.   62  pp. 

"McAllister,  M.  Hall.  The  Coast  Sierra  from  California  to  Panama. 
Sierra  Club  Bull.  IV,  264-273.    San  Francisco.,  1903. 

•Sapper,  Karl.  Die  geographische  Forschung  in  Mhtel-Amerika  im  19. 
Jahrhundert.  Verh.  Deut.  Geogr.  Tag.  XIII,  285-302,  Berlin,  1901. 

Safpkr,  Karl.  Die  mtttelamerikanische  Landschaft,  Geogr.  Zeitschr. 
VIII,  489-515,  taf.  10-13.    Leipzig,  1902. 

■■  Der  Einfluss  des  Menschen  auf  die  Gestaltung  des  mexicanisch- 

mittelamerikanischen  Landschaftbildet.  Globus,  LXXXIX,  149- 
152.    Braunschweig.    1906,  15  Marz. 
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Domville-Fife,  Charles  W.  Guatemala  and  the  States 'of  Central 
4    America.    London:  Fraud*  Griffith*,  1913.   8vo.    310  pp.    Illuttr. 

*  Heuextson,  F.  D.  and  A.  J.  Descriptive  geographies  from  original 
source*.  Central  and  South  America  and  the  West  Indies.  London 
(Black)  1903.  pp.  zxxiv,  240.  (The  text  it  made  up  of  extract*  from 
work*  descriptive  of  region*  concerned.] 

Keane,  A.  H.  Central  and  South  America.  Vol.  2.  Central  America 
and  the  West  Indies.  New  Issue.  London,  Stanford,  1901,  pp.  xxiv, 
496.    i6mo. 

Sieves*,  Wilheui.  Slid  und  Mittelamerika.  ate  Auflage,  Leipzig  u. 
Wien  Bibliogr.Imtitut  1903.  pp.  xir,  665.  Illustr.  [General  descrip- 
tion of  Central  America  under  various  topics  572-615,  bibliography 
629-630.]  *3te  Auflage.  8vo.  pp.  567  mit  Kartell  u.  Abbildungen. 
Leipzig,  Bibliogr.  Institute,  1914. 


Halset,  Fudzkjc  M.  The  Railways  of  South  and  Central  America.  A 
Manual  containing  Statistic*  and  other  Information  concerning  the 
Important  Railway*  of  South  and  Central  America,  Mexico  and  the 
West  Indies.    F.  E.  Fitch,  47  Broad  St.,  New  York,  1914. 

Intercontinental  Railway  Commission.  Report.  Washington,  1898. 
3  vols,  text,  3  vols.  maps.  [C.  R.:  Vol.  I,  pt  I,  pp.  68-73,  3  phot, 
figs.,  map  II;  Vol.  I,  pt.  II,  195-313,  6  phot,  figs.;  8  large  scale 
map*  of  Pacific  C.  R.  from  Nicaraguan  boundary  to  Boca  Savegre 
in  volume  of  map*  accompanying  report  of  Corps  no.  1;  Vol.  II, 
pp.  84—102,  7  phot,  view*,  1  text  map;  5  large  scale  map*  of  Pacific 
C.  R.  from  Boca  del  Portalon  to  David,  Panama,  and  3  profiles 
in  volume  of  map*  accompanying  report  of  Corps  no.  2.) 

Belt,  Thomas.  The  Naturalist  in  Nicaragua:  A  narrative  of  a  Residence 
at  the  Gold  Mine*  of  Chontalet;  Journey*  in  the  Savannahs  and 
Forest*.  With  observations  on  Animals  and  Plant*  in  reference  to 
the  theory  of  evolution  of  living  forms.  With  map  and  illustrations 
London:  John  Murray,  Albemarle  Street.    1874.    i6mo.  pp.  xvi,  403. 

Ibid.    Second  Edition,  Revised  and  Corrected.     London:  Edward 

Bumpus.  1888.  i6mo.  pp.  xxxii,  403.  (Preface  contain*  a  memoir 
of  Belt  and  List  of  hit  works.    Frontispiece  a  portrait  of  Belt.] 

The  Naturalist  in  Nicaragua  with  an  Introduction  by  Anthony  Belt, 

F.  L.  S.  in:  Everyman's  Library  edited  by  Ernest  Rhy*.  London. 
J.  M.  Dent  and  Sont,  Ltd.    New  York,  E.  P.  Dutton  ft  Co.    No 


3,g,t,zcd  by  Google 


APPENDIX  IF  519 

date.  i6mo.  pp.  xxiv,  306.  [Introduction  comprises  a  memoir  of 
T.  Belt  and  a  list  of  his  works.] 

Boyallius,  Carl.  Resa  i  Central-Amerika,  1881-1883.  Upsala,  1887. 
R.  Almqvist  &  J.  Wiksell's  Boktryckeri.  Forra  Delen,  pp.  lii,  1-275, 
med  75  illustrationer  och  3  kartor.  Senare  Delen,  pp.  lii,  277-483, 
med  133  illmtrationcr  och  4  kartor.     I2mo. 

Cocuuxn,  John.  A  Journey  over  Land,  from  the  Gulf  of  Honduras  to 
the  Great  South-Sea.  Performed  by  John  Cockbum  and  Five  other 
Englishmen,  viz.  Thomas  Rounce,  Richard  Bannister,  John  Holland, 
Thomas  Robinson,  and  John  Ballman;  Who  were  taken  by  a  Spanish 
Guarda  Costa,  in  the  John  and  Jane,  Edward  Burt  Master,  and  set 
on  Shoar  at  a  Place  called  Porto-Cavalo,  naked  and  wounded,  as 
mentioned  in  several  Newspapers  of  October,  1731.  .  .  .  London. 
Printed  for  C.  Rivington,  at  the  Bible  and  Crown  in  St.  Paul's  Church- 
yard. M.DCCXXXV.  i2mo.  pp.  viii,  264.  [Cockbum  passed 
through  the  western  part  of  C.  R.  from  Nicaragua  to  Panama.  His 
account  is  one  of  the  earliest  in  English  of  the  country.] 

Fischer,  Euil  S.  Beobachtungen  und  Daten  von  meiner  Studienreise 
nach  Panama  u.  Costa  Rica.  Mitt.  Geogr.  Gesel.  Wien  XLVIII, 
434-481,  1  taf.  1905.  [The  author  was  commercial  secretary  of  the 
Austrian  commission  at  the  St.  Louis  Exposition  of  1904.] 

Mozaks,H.J.  Up  the  Orinoco  and  Down  the  Magdalena.  New  York  and 
London.  D.  Appleton  and  Company,  1910.  8vo.  pp.  zvii,  439. 
Ilhirtr.  [Bibliography,  420-433.    Chap.  XIV  on  C.  R.] 

*Oeuted,  Anders  Sandoe.  L'Amerique  centrale,  recherches  sur  sa  flore 
et  sa  geographic  physique:  resultats  d'un  voyage  dans  les  Etats  de 
Costa  Rica  et  de  Nicaragua,  execute  pendant  les  annees  1846-1848. 
Copenhague,  1863.  Folio.  Premiere  Livraison.  [For  Summaries 
of  Oersted's  travels  see  Biol.  Cent.  Amer.,  Bot.  IV  (in  English), 
Pittier,  Planus  Usuales  de  Costa  Rica,  pp.  I-M  (in  Spanish),  and 
Durand  and  Pittier,  Prim.  Flor.  Costar.  Fasc.  I  (in  French — the 
longest).] 

Sapper,  Karl.  Mittelamerikanische  Reisen  und  Studien  aus  den  Jahrcn 
(888  bis  1900.  Mit  einem  Titelbilde,  60  Abbildungen  und  4  Karten. 
Braunschweig  Druck  und  Verlag  von  Friedrich  Vieweg  und  Sohn, 
1902.  Svo.  pp.  xiv,  426.  [From  his  long  residence  in  Central 
America,  Dr.  Sapper  ranks  as  one  of  the  most  experienced  travelers 
therein.] 

Stephens,  John  L.  Incidents  of  Travel  in  Central  America,  Chiapas  and 
Yucatan.     Illustrated  by  Numerous  Engravings.     2  vols.     New 
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York:  Harper  and  Brother*,  Publishers.  ist  edit.,  1841.  12th  edit, 
t8$a  8vo. 
Wilda,  Johannes.  Amerika-Wanderungen  eines  Deutschen  I.  In  der 
Mitte  des  Kontinents.  ate  Auflage  Allgemeiner  Verein  fur  Deutsche 
Literatur.  Berlin,  1906.  iamo.  pp.  vii+367,  1  Karte,  Portrait. 
Ilra.tr. 


Bblogia  Centrali-Americana;  or,  Contributions  to  the  knowledge  of  the 
Fauna  and  Flora  of  Mexico  and  Central  America.  Edited  by  F. 
Ducane  Godman  and  Osbert  Salvin.  [Edited  by  F.  D.  Godman  alone 
after  the  death  of  Salvin  in  1898.)  London:  Published  for  the  Editor 
by  R.  H.  Porter  and  Dulau  &  Co.  410.  64  vols.  (52  Zoology,  5 
Botany,  6  Archaeology,  I  Introductory).  1879-1915.  [Deals  with 
the  plants  higher  than  the  cellular  cryptogams,  terrestrial  and  fresh- 
water vertebrates,  molluscs,  insects,  arachnids  and  myriopods,  the 
chief  Indian  remains  in  Guatemala  and  the  archaic  Maya  inscrip- 
tions. Some  groups  of  insects  are  omitted.  Forty-eight  authors  in 
addition  to  the  editors.] 

Mission  Scientifique  au  Mezique  et  dans  I'Amerique  Centrale.  Ouvrage 
public  par  ordre  de  S.  M.  l'Empereur  et  par  les  soins  du  Ministre 
de  1' Instruction  Publique.  4to.  3  vols.  Paris,  1868-1870.  8  vols., 
Publie  par  ordre  du  Ministre  de  1'Instruction  Publique  1870-1909. 
[Geology  of  Guatemala,  Salvador,  Nic,  C.  R.  linguistics,  Maya 
writing,  grammar.  Orthoptera,  Myriopoda,  Mexican  Cryptogams 
and  Graminese,  Fishes,  Reptiles,  Batrachia,  Xiphosura,  Crustacea.] 


Adaiis,  F.  U.  Conquests  of  the  Tropics.  New  York:  Doubleday,  Page  & 
Co.  1914.  121110.  pp.  xii,  368.  Illustr.  [The  story  of  the  banana 
trade  developed  by  the  United  Fruit  Company  in  Central  America.) 

"Forzano,  Francesco.  Appunti  di  geografia  economics  dell 'America 
centrale.    Roma  (officine  poligrafica  italiana),  1906. 

General  Descriptions  of  Costa  Rica 
Alfaro  Cooper,  J.  M.    Anuario  Eatadistico  Ano,  1910.     Tomo  XIV. 

Tipograffa  Nacional  San  Jose,  Costa  Rica.    MCMXI.    410.    pp.  xxxii, 

222,  II. 
Fernandez  Guardia,  Ricardo.    Cuentos  Ticos.    Short  Stories  of  Costa 

Rica.    The  Translation  and  Introductory  Sketch  by  Gray  Casement. 
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Cleveland.  The  Burrows  Brotheri  Company,  1908.  Second  Edition. 
[First  edition  1904.]  i6mo.  293  pp.,  map  of  C.  R.  at  back.  Many 
illustrations.  [Pp.  1-72,  an  appreciative  sketch  of  C.  R.;  pp.  75-393, 
ten  stories  of  C.  R.  life.  "Ticos"  it  a  Central  American  nickname 
for  Costa  Ricans.] 

Reid,  W.  A.  As  Tourist  and  Trader  see  Costa  Rica.  Bull.  Pan  Amer. 
Union,  XXXIX,  849-862.    Illustr.    Dec,  1914. 

Secarra,  J.,  y  Julia,  J.  Excursion  por  America.  Costarica  Edicion 
Ilustrada.  S.  Jose  de  Costarica.  Imprenta  de  Avelino  Alsina. 
1907-    8vo.    633  pp.    1  map. 

Wagner,  Moutz,  und  Scherzek,  Carl.  Die  Republik  Costa  Rica  in 
Centrai-Amerika  mit  besonderer  Berucksichtigung  der  Naturverhalt- 
nisse  und  der  Frage  der  deutschen  Auswanderung  und  Colonisation, 
Reisestudien  und  Skizzen  aus  den  Jahren  1853  und  1854.  Mit  einer 
Kartc.  Leipzig,  Arnoldische  Buchhandlung.  1856.  i2mo.  pp.  zvi, 
578.  [Considered  by  Pittier  "as  even  to-day  (1908)  the  most  in- 
teresting that  has  been  published  on  C.  R."] 

Zamoha,  Fernando.  Album  de  Vistas  de  Costa  Rica  con  notas  de  infor- 
macion.  Views  of  Costa  Rica.  An  Album  with  Information.  San 
Jose,  C.  R.  1909.  [Title  page,  five  pages  of  text  and  description  of 
each  of  the  (100)  views,  all  in  both  Spanish  and  English.] 


Cox,  F.  N.  (British  Consul).  Diplomatic  and  Consular  Reports.  Costa 
Rica.  Annual  Series,  nos.  2776,  3077,  3444,  3615,  4321,  4800.  Lon- 
don, 1902-191 1.    [Data  on  construction  of  railroads,  exports,  etc.] 

Harrison,  P.  G.  (British  Consul).  Diplomatic  and  Consular  Reports, 
Costa  Rica.  Annual  Series,  no.  2661.  London,  1901.  [Data  on 
construction  of  Pacific  Railway.] 

Merry,  W.  L.  (U.  S.  Minister].  Trade  and  Industry  in  Costa  Rica. 
Consular  Reports,  LXII,  245-248.  No.  233.  Washington,  1900. 
(Data  on  railways.] 

Tristan,  Jose  M.    Ciudades  de  Costa  Rica.    San  Jose.    Paginas  Illus- 

tradat,  V.  pp.  3176-3178,  8  de  Marzo,  1908,  No.  188  and  subsequent 

numbers. 
Hale,  Albert.     Latin  Americas  Municipalities.     San  Jose  de  Costa 

Rica.    Bull.  Pan.  Amer.  Union  XXXII,  pp.  1006-1022.    June,  1911, 

12  illustr. 
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Pittier,  Henri  F.  Kostarika.  Bcitrage  zut  Orographic  und  Hydro- 
graphic  Pctermann's  Mitteilungen,  Eiganzungsheft  Nr.  175. 
Gotha,  1912.  Pp.  ii,  48;  2  tafetn.  (Erganzungsband  XXXVII.) 
(Tafel  I.  Maps  de  Costa  Rica.  Escala  1:500,000,  orographical  in 
10  colon;  this  is  the  most  recent  map  of  C.  R.  Tafel  2.  SU  profile 
views,  1  on  the  Atlantic,  5  on  the  Pacific  aide.) 

Alfaro,  A.  El  rfo  Maria  AguUar.  Boletin  Fom.,  Ill,  No.  5,  pp.  325-328, 
2  fig*.  1912-1913. 

(Autores  Varios).  Lecturaa  Geograficas.  Primera  Serie.  Imprenta  Alsina. 
San  Jose,  Costa  Rica,  1914.  Small  i6mo.  89  pp.  [Descriptive  of 
Costa  Rica;  similar  in  plan  to  the  Herbertsons'  Descriptive  Ge- 
ographies cited  above.] 

Bovallius,  Carl.    [See  under  Ethnology.] 

Frantzius,  A.  V.  Der  geographisch-lurtographiache  Standpunkt  von 
Costa-Rica.  Peterm.  Mitt.  XV,  pp.  81-84.  Taf.  V  (map)  Gotha, 
1869.    [The  footnotes  form  a  bibliography.) 

Gutierrez,  P.  N.  Parte  de  trabajos  astronomicos  y  geodesicos  hechos 
y  recopilados  por  el  Ingeniero  Topografo  que  suscribe  para  el  maps  y 
Geografia  de  Costa  Rica.  8vo.  5  pp.,  not  numbered.  [Place  and 
date  on  5th  page:]  San  Jose,  20  de  diciembre  de  1913.  [Altitudes, 
latitudes  and  longitudes  of  various  places  in  C  R.] 

Intercontinental  Railway  Commission.    [See  above.] 

Noriega,  Felix  F.  Diccionario  Geografico  de  Costa  Rica.  San  Jose, 
Costa  Rica  Imprenta  de  Avelino  Alsina,  1904.  i2mo.  pp.  zi,  249. 
[List  of  sources,  viii-iz;  alphabetically  arranged  dictionary  of  localities 
in  C.  R.,  1-235;  List  of  Gobernadores  and  Jefes  del  Estado  1508-1904, 
237-247.] 

Putter,  H.  Apuntaciones  sobre  el  clima  y  la  geografia  de  la  Republics 
de  Costa  Rica.  III.  (E.)  Resultados  de  las  observa clones  y  ex- 
ploraciones  efectuadas  en  el  aiio  de  1888.  Boletin  Trimest.  Inst. 
Meteor.  Nac.  Nr.  4,  pp.  41-62.    1889. 

Pittier,  Enrique.1  Primer  Ensayo  de  un  mapa  de  dedinacion  mag- 
netica  en  Costa  Rica.  Bol.  Inst.  Fis.  Geogr.  C.  R.  I,  pp.  10-31.  1901. 
1  map. 

Pittier,  Enrique.     Determinadon  de  la  dedinacion  magnetics  para 

1  Prof.  Pittier'a  first  name  variously  appears  as  Henri,  Henry,  Enrique,  in  pub- 
lications in  different  languages. 
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qualquier  fecha.    Bol.  Inst.  Fis.  Geogr.  C.  R.  II,  pp.  186-188.    San 

JoSC,  I90a. 

Valentini,  Felipe.     Zur  Geographic  von  Costarica.     Petenn.  Mitt., 

1861,  pp.  358-359.    Gotha.    [Chiefly  the  author's  own  observations 
in  Guanacaste,  correcting  details  of  previous  maps.) 

Travels  in  Costa  Rica 

Thiel,  Bernardo  A.,  Dr.  (Obispo  de  Costa  Rica)  Viajes  a  varias  partes 
de  la  republics  de  Costa  Rica  1881-1896.  Anales  Inst.  Fis.  Geogr. 
Nac.    Costa  Rica  VII,  pp.  71-96.    1894. 

Polazowsxt,  H.  Die  neuesten  Reisen  zur  Durchforschung  von  Cos- 
tarica. Peterm.  Mitt.  XXXI,  pp.  214-221.  Gotha,  1885.  [Journeys 
of  Bishop  Bernhard  August  Thiel  with  some  biographical  details.] 

Frantzius,  A.  von.  Das  rechte  Ufer  des  San  Juan-Flusses,  ein  bisher 
fast  ganzlich  unbekannter  Theil  von   Costarica.     Peterm.   Mitt., 

1862,  pp.  83-95,  205-212.    Gotha. 

de  Fkantzjus,  Alejandro.  La  ribera  derecha  del  rio  San  Juan  [anotado 
por  P.  Biolley].  Anales  Inst.  Fis.-Geogr.  Nac.  Costa  Rica  V,  pp.  105- 
119.    1892. 

Hulot.  Une  mission  francaise  dans  le  nord  du  Costa  Rica.  La  Geo- 
graphic III,  499-506,  1  map.  Paris,  1901.  [Travels  of  Jules  Second, 
July,  1898-June,  1899,  in  region  of  Rios  San  Carlos  and  Frio.] 

Seebach,  K.  v.  Reise  durch  Guanacaste  (Costa-Rica),  1864  und  1865. 
Petenn.  Mitt.  1865,  pp.  241-249.    PI.  9  (Map). 

Intercontinental  Railway  Commission.     Report,  Vol.  II,  pp.  84-102. 

[Account  of  trail  from  S.  Jose  to  David  by  Wm.  F.  Shunk.] 
Leiva,  Elias.     Un  viaje  a  la  region  del  General,  Ten-aba  y  Boruca. 

Paginss  Illustradas  V,  pp.  2999-3019.    Nine  illustrations.    Nr.  181. 

19  de  Enero,  1908. 
PrrriEK,  H.    Viaje  de  Exploration  al  Rio  Grande  de  Terraba.    Anales 

Inst.  Fis.-Geogr.  y  Mus.  Nac.  Costa  Rica,  III,  pp.  57-106.    1892. 

Gabb,  William  M.  Exploracion  de  Talamanca,  1873-74.  Anales  Inst. 
Fis.-Geogr.  Nac.  Costa  Rica  V,  pp.  70-92.    1892. 

Geology,  Pure  and  Applied 
Sapper,  Karl.    Uber  Gebirgsbau  und  Boden  des  sudlichen  Mittelamerika. 
Erganzungsheft  No.  151  zu  Petenn.  Mitt.  (Erganzungsband  XXXII). 
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Gotlia,  1905.  82  pp.  4  maps.  [Summary  of  principal  geological 
literature  on  C.  R-,  p.  47-1 

Sapper,  Karl.  Grundzuge  dea  Gcbirgsbaua  von  Mittelamerika.  Rept. 
8th  Intern.  Geog.  Congr.  1904,  231-238,  map.  Washington,  1905. 
(Bibliography,  pp.  231-233,  footnote.] 

Romanes,  James.  Geology  of  a  Part  of  Costa  Rica.  Quar.  Journ.  Geol. 
Soc,  LXVIII,  103-139,  pis.  viii,  ix.  London,  1912,  Febr.  [Brief  bib- 
liography of  the  "most  important  papers,"  5  titles,  p.  105.] 

Geological  Notes  on  the  Peninsula  of  Nicoya,  Costa  Rica.    Geol. 

Mag.  (n.  s.  V)  IX,  258-265.    London,  1912,  June. 

Hill,  Robert  T.  The  Geology  and  Physical  Geography  of  Jamaica: 
Study  of  a  Type  of  Antilleaa  Development.  Based  upon  Surveys 
made  for  Alexander  Agassi?..  Bull.  Mus.  Comp.  Zool.  Harvard  Coll. 
XXXIV,  1-256,  40  text  figs.,  2  maps,  41  pis.  1899,  Sept.  [Part  VI. 
Changes  of  Physiography  in  Tropical  America,  bearing  upon  the 
History  of  the  West  Indian  Islands,  198-224,  deals  with  changes 
in  C.  R.,  inter  alia.] 

Alfaro,  A.  Comprobaciones  geologicas.  Bol.  de  Pomento  1,  123-131, 
San  Jose,  Febr.  191 1.  5  text  figs.  [Brief  account  of  localities  in  C.  R. 
where  fossils  have  been  found.] 

Frantzius,  A.  von.  Die  warmen  Mineral  quel  len  in  Costarica.  Neues 
Jahrb.  Mineral.,  Geol.  und  Paleont.,  1873,  pp.  496-510.  Stuttgart, 
1873.  [Analysis  of  water  of  Aguacaliente  bei  Cartago,  p.  498.  Gen- 
eralities on  mineral  constituents  of  C.  R.  warm  springs,  498-502. 
Brief  descriptions  of  28  warm  springs  in  C.  R.  503-510.] 

Melliss,  E.  Las  Mjnae  del  Aguacate  y  de  los  Castros.  Anales  Inst. 
Fis.-Geogr.  Nac.  II.    1889. 

Tristan,  J.  FlD.  Extraction  de  la  sal  en  la  costa  del  Pacifico.  Paginas 
Illustradas  III,  No.  106,  pp.  1695,  et  acq.  5  agosto,  1906.  [Views 
of  the  "salinas  de  Caldera"  and  description  of  processes.) 

Volcanoes,  Earthquakes 

Gonsalez  Viqoez,  Cleto.  Temblores,  Terremotos,  Inundaciones  y 
Empciones  Volcanicas  en  Costa  Rica  1608-1910.  San  Jose  de  Costa 
Rica.  Tipografia  de  Avelino  Alsina  MCMX  8vo,  pp.  iv,  20a  [With 
illustrations.     An  important  summary  from  Costa  Rican  sources.] 

Sapper,  Karl.  Die  sudlichsten  Vulkane  Mittelamerikas.  Zeits.  Deutsch. 
Geol.  Ges.  1901,  liii,  p.  24-51.  [Bibliography  on  volcanoes  of  central 
table  land  of  Costa  Rica  and  of  the  province  of  Chiriqui,  p.  24.] 
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Sapper,  Karl.  Die  Mittelamerikanische  Vulkane.  Peterui.  Mitt. 
Erganzungsheft  178.  (Erganzungsband,  XXXVIII)  1913.  173  pp. 
5  text  figs,  [from  hii  paper  in  Deut.  geol.  Gesell.  1901],  1  map.  [Costa 
Rica,  pp.  108-124,3  text  figs.  Bibliography,  pp.  108-123  in  footnotes.] 

Altaro,  Akastasjo.  Rocas  volcanicas  de  Costa  Rica.  Boletin  Fom.,  Ill, 
No.  8,  pp.  549-555,  4  figs.    Agosto,  1913. 

'Barchewitz,  M.  Die  Vulkangebiete  Zentralamerikas  und  Westindlens. 
Deutsche  Rundschau  f.  Geogr.  XXXVII,  460-468,  497-511.  Map. 
i9>4-*5- 

PrrnER,  H.  Costa  Rica — Vulcan'*  Smithy.  Nation.  Geogr.  Magaz.  xxi, 
pp.  494-525.  Washington,  June,  1910,  32  phot,  views,  many  by 
J.  F.  Tristan.  [Chiefly  concerned  with  the  volcanoes  and  the  earth- 
quake of  May  4,  1910.] 

Sapper,  K.  Die  geographische  Bedeutung  der  mhtelamerikanischen 
Vulkane.  Zeitschr.  Ges.  Erdkund.  Berlin,  1002,  512-536.  3  text 
figs. 

* Vulkanologische  Bilder  aus  Mittelamerika  II.     Aus  der  Natur 

VIII,  50-55,  199-205,  Leipzig,  1912. 

Hoffmann,  Carl.  Eine  Excursion  nach  dem  Volcan  de  Cartago  in  Cen- 
tral-America.   Bonplandia,  IV,  pp.  27-34-   Hannover,  1  Febr.,  1856. 

Tristan,  J.  Fidel.  El  Volcan  Irazu.  MagazJn  Costa rricense,  I,  pp.  54- 
63.    San  Jose,  Junio,  1910. 

,   Rudin,   Alberto.     Lugares    poco   conocidos   del  Volcan    Irazu. 

Paginas  Illustr.  VII,  Num.  244,  pp.  4-7,  9,  n,  6  phot.  figs.  16  de 
Junio,  1910. 

Leiva,  Elias.    El  Volcan  de  Poas.    Paginas  Illustr.    I,  No.  40,  pp.  627- 

631,  4  figs.    Oct.  29,  1904. 
Una  excursion  al  Volcan  Poas.    Op.  cit.  Ill,  pp.  1257-1262.    No.  79, 

28  Enero,  1906.    [Data  on  eruptions  of  1904  and  1905,  temperatures 

on  Dec.  19-23,  1905,  altitudes  of  various  points  on  the  volcano.] 
Rudin,  Max.    Algunos  detalles  sobre  el  Volcan  de  Poas.    Op.  cit.  II, 

No.  62,  pp.  986-988,  7  figs.    Oct.  1,  1905. 
Sapper,  Karl.    Ergebnisse  der  neueren  Untersuchungen  uber  die  jungsten 

mittelamerikanischen    u.    westindischen    Vulkanauab  ruche.      Verh. 

Deut.  Geogr.  Tag.  Berlin  XV,  102-134.    '9°5-    IDcr  Vulkan  Poas  in 

C.  R.,  pp.  iio-iii.] 
Tristan,  J.  Fid.   El  Poas  Laguna  de  agua  fria.    Paginas  Illustr.  I  ,No.  48, 

pp.  766-767,  1  fig.  18  de  Enero,  1905. 
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Fbehandez  Pekalta,  Ricardo.     Ascension  al  Vokan  de  Miravalle*. 

Boletiu  Fom.,  IV,  No.  3,  pp.  160-171,  8  fig*.  Marco,  1914.    (Accent 

made  Jan.  16, 1914.] 
Tristan,  J.  F.    El  Volcan  de  Miravalle*.    Paginas  Illustr.  I,  No.  31,  pp. 

333-3*7.  3  figs-    Juntos,  1904- 
El  Volcan  de  Miravalle*.     Boletin  Fom.  IV,  Num.  3,  pp.  157-160, 

2  fig*.    Marco,  1914.    (Summary  of  knowledge  and  introductory  to 

R.  Fernandez  Peralta'a  article.] 

Alfaro,  A.  Relation  que  exitte  entre  la  conformation  del  suelo  y  la  re- 
sistenda  de  los  edificio*  en  lot  sacudimientos  alsmico*.  Bolet.  Fom. 
I,  No.  9,  pp.  706-713.    5  figs.   Oct.,  191 1. 

Anale*  del  Centre  de  Ettudios  Sismologicos  de  Costa  Rica.  Afio,  1911. 
Tipografia  National  San  Jose — Coat*  Rica.  [Articles  by  G.  Michaud, 
A.  Alfa.ro,  P.  Biolley  C,  and  J.  F.  Tristan.  Record  of  earthquakes 
Nov.,  1910-Dec.,  1911.I 

Cbspedes  Maun,  Amando.  La  Noche  del  cuatro  de  mayo,  Magazin 
Costarricense,  I,  pp.  33-40,  10  phot.  view*.  San  Jose,  Junto,  191a 
[Appearance  of  Cartago  after  earthquake  of  May  4,  1910.] 

Los  Edi tores  [Leon  Fernandez  Guardia,  Amando  CcBpedes  Marin].  Lo 
que  vimos  despues  de  la  destruction  de  Cartago.  Magazin  Costar- 
ricense I,  pp.  41-53, 12  phot,  views.  San  Jose,  Junio,  191a  [Includes 
account  of  ascent  of  Irazfi.] 

Michaud,  G.  The  Cartago  Earthquake.  Scientific  American,  CII,  440- 
441,  7  illustr.  New  York,  May  28,  191a  [Of  May  4,  1910;  illustra- 
tions of  wrecked  buildings.] 

(Anonymous).  Recuerdos  de  Cartago.  Paginal  Illustr.  VII,  Num.  244, 
pp.  19-21.  16  Junio,  1910.  [6  phot,  view*  of  Cartago  after  the 
earthquake  of  May  4,  1910.] 

Sapper,  Karl.  Das  Erdbeben  von  Sarchl,  Costarika  am  6.  Juni  1912. 
Peterm.  Mitt.  LVIII,  II,  340-341,  taf.  Gotha,  1913. 

Tristan,  Rapael  M.    Servicio  Sismologico.    Temblores  registrados  por 
los  aparato*  del  Observatorio  Nacional  durante  el  afio  de  1912. 
Memoria  de  Fomento,  1912,  pp.  257-258.    San  Jose,  1913. 

Climate 

Lottermoser,  E.     Beit  rage  zur  Kenntnis*  der  Windverhaltnisse  fiber 

Mittelamerika  u.  seiner  Umgebung.    Annalen  d.  Hydrographie  u. 

Marit.    Meteor.  XLI,  497-511,  Taf.  16.    Heft  X,  Berlin,  Sept.  30, 

1913.    [Wind*  in  C.  R.,  pp.  503  et  al.  Taf.  16  give*  the  prevailing 
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wind  directions  for  each  of  the  12  months  over  the  seas  on  both  side* 
of  Cent.  Amer.    Bibliography  on  dlmatol.,  pp.  497-503  in  footnote*.] 

Mekz,  Alfred.  Beit-age  zur  Klimatologie  und  Hydrographie  Mittel- 
amerikas.  Mitt.  Ver.  Erdk.  Leipzig,  1906,  1-96,  4  taf.  1907.  [Pre- 
vious literature  cited  in  footnotes,  pp.  I-O,  etc.  Rainfall  data  for 
C.  R-,  pp.  11, 17, 19,  21,  25,  28,  30-31,  39, 47,  83, 88-90.] 

(Inatituto  Ftnico-Geografico  de  Costa  Rica.)  Observadonet  Meteoro- 
iogicas.  Bol.  Inst.  Fis.-Geogr.  C.  R.  I,  many  pages.  San  Jose,  1901. 
[Monthly  records  for  each  of  the  24  hours  at  San  Jose,  and  of  rainfall 
and  days  with  rain  at  a  number  of  other  stations  throughout  C.  R. 
Also  record  of  earthquakes  at  San  Jose  and  general  summary  of  the 
weather  throughout  C.  R.] 

Climatologia  de  Costa  Rica.    Bol.  Inst.  dt.  II,  many  pages.    1902- 

1904.  [Monthly  summaries  in  continuation  of  the  Observadonet 
Meteorological  of  1901.] 

Miciiaud,  Gustave.  The  Climate  of  the  Central  American  Plateau. 
Pop.  Sd.  Monthly,  LXVII,  231-236,  figs.  New  York.  1905.  (Rela- 
tion of  upland  plateaus  to  health  with  spedal  reference  to  C.  R.) 

Michaud,  Gustavo.  El  dima  de  Costa  Rica;  eetudio  pubKcado  en  el 
numero  de  julio  de  1905,  de  la  revista  americana  "Popular  Science 
Monthly"  u  traduddo  al  castellano  para  Paginas  Illustradas.  Pa- 
ginas  Illuttr.  II,  No.  59,  pp.  930-934.   Set.  9, 1905. 

Pittier,  H.  Apuntaciones  sobre  el  dima  e  hipsometria  de  la  Republica 
de  Costa  Rica.  Bol.  Trim.  Inst.  Meteor.  Nac.  Nos.  1-4.  San  Jose, 
Tipografia  Nacbnal,  1888. 

Polakowsky,  H.  Die  in  Costarica  bis  1888  gemachten  klimatologischen 
Beobachtungen.  Petenn.  Mitt.  XXXV,  1889,  pp.  24-25.  [Summary 
of  the  first  two  numbers  of  the  Boletin  Trimestral  del  Institute 
Meteorologico  Nacional  de  Costa  Rica.] 

Pittier,  H.  Informe  pretentado  al  Senor  Ministro  de  Instrucdoa  Publica, 
sobre  la  marcha  del  Institute  Meteorologico  durante  el  afio  de  1888. 
Bol.  Trim.  Inst.  Meteor.  Nac.  Nr.  4,  pp.  24-38.    1889. 

Observaciones  Meteorologicas  practicadas  en  Costa  Rica  durante 

dano[s]  1889-1896.  AnalesInst.Fis.-Geogr.)etc.,II-IX,  1890-1896. 
(Very  full  for  San  Jose  all  these  years;  much  less  detailed  for  a  few 
other  stations  and  in  some  years  only.] 

Climatology  of  Costa  Rica  (for  1901J    Monthly  Weather  Review, 

XXIX,  many  pages.    Washington,  1901*02. 

Climatology  of  CosU  Rica  [Jan-Dec,  1902].    Monthly  Weather 

Review,  XXX,  many  pages.    Washington,  1902-03. 
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Pnnik,  CcmU  Rictn  Chmatological  data  (Jan.  to  June,  1905].  Monthly 
Weather  Review,  XXXIII,  40,  83,  125,  183,  133,  285.  Washington, 
1905- 

TkistAm,  Rafarl  M.  Resumen  de  la*  Observaciones  practicadas  durante 
los  meses  de  Setiembre,  Octubre,  Noviembre  y  Diciembre  de  1911 
en  el  Observatorfo  Nacional  de  San  Jose  de  Costa  Rica.  Memoria 
de  Fomento,  etc.,  1912,  pp.  249-258.  San  Jote,  1913.  [Includes  alio 
"  Red  Pluviometrico  de  Costa  Rica  durante  los  cuatro  metes,"  p.  256.) 


Calvert,  P.  P.  A  Collection  of  Mean  Annual  Temperatures  for  Mexico 
and  Central  America.  Monthly  Weather  Review,  XXXVI,  pp.  93- 
97.    Washington,  1908.    [6  stations  in  Costa  Rica,  p.  97.] 

Gutierrez,  Pedro  N.  Resumen  de  la  Temperatura  media  en  gradoi 
Celsius  al  aire  libre  observada  en  el  Institute  Ftsico-Geografico  de 
San  Jose  de  Costa  Rica,  por  los  Ingenieros  Pedro  Reitz  y  Pedro 
Gutierrez  en  los  anos  1889  a  1897  [inclusive].  Bolet.  Fom.  Ill, 
No.  5,  PP-  394-95-    I9'*-I9i3- 


[Hank,  J.)  Taglicher  Gang  des  Luftdruckes  und  der  Temperatur  zu  San 
Jose  de  Costa  Rica.    Meteor.  Zeitachr.  XIX,  273-274.    1902. 

Pittibr,  Enrique.  La  Presion  Atmosferica  en  San  Jose  Begun  las  observa- 
ciones  practicadas  de  1889  a  1900  en  et  Observatorio  Meteorologico 
Nacional.  Bol.  Inst.  Fis.-Geogr.  C.  R.  I,  pp.  219-236,  1  chart.  San 
Jose,  190 1. 

General  Biology 

Biollet,  Paul.  Elementos  de  Historia  Natural  Coleccion  de  teztos 
nacionales. — Costa  Rica  Ensenanza  primaria. — San  Jose  Imprenta  y 
Libreria  Espsnola  de  Maria  V.  a  de  Lines.  Primero  Folleto  Botanica, 
Segunda  Edicion  enmendada  1898,  71  pp.  Segundo  Folleto  Zoologia, 
pp.  132,  1899.  [Useful  for  the  vernacular  Costa  Rican  names  of 
plants  and  animals.] 

Mollusques  de  I'lsla  del  Coco.     Museo  Nacional  de  Costa  Rica. 

San  Jose.    Tip.  Nacional,  1907.    [Bibliography  on  animals  of  Coco 
Island,  pp.  5-6,  11;  on  a  fern  thereof,  p.  9.) 

Alfaro,  A.  La  Mariposa  de  la  Pacaya.  Revista  de  Educacion,  San 
Jose,  Sept.,  1915.  3  pp.  t  text  fig.  [Larva  of  Opripkants  cassia  L. 
(imago  figured)  attacks  the  pacaya,  Ckamedorca  Hfvrcala.] 

Biolley,  P.    Nolan  Entomological.    Bol.   Inst.  Fis.-Geogr.  C.   R.   I, 
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pp.  117-123,  173-180,  313-318.    San  Jose,  1 901.    [Lepid.  &  Passalidse; 

Orthop.  &  Coleop.  injurious  to  roses.] 
Biolley,  P.    Entomologia  Aplicada — Planus  e  Insectos.    Bol.  Inst.  Fis.- 
Geogr.  C.  R.  II,  pp.  14-20,  37-42,  58-63,  86-91,  110-115,  134"I39- 

San  Jose,  1903.    [Insects  attacking  species  of  14  genera  of  plants.) 
Entomologia  aplicada — El  gorgojo  del  cafe  en  Costa  Rica  (Aracerus 

fasciculate  De  Geer).    Bol.  Inst.  Fis.-Geogr.  C.  R.  Ill,  pp.  161-164, 

Julio,  1903. 
(Anon.)    Un  enemigo  del  hule.    Bo).  Inst.  Fis.-Geogr.  C.  R.  Ill,  pp.  215- 

316.    S.  Jose,  1903.    [AcrociniLt  tongimamui  (sic).) 
Picado,  C.    Let  Bromeliaceei  epiphytes  considerees  comme  milieu  biolc- 

gique.    Bull.  Sd.  France  et  Belg.  {7)  XLVII,  pp.  215-360,  pis.  vi- 

xxiv,  54  text  figs.  Paris,  21  Oct.,  1913.    [Bibliography,  pp.  330-332.] 
Tristan,  J.    Fid.    Un  caso  de  Entomofilia— Enpolvoramiento  del  "As- 

clepias  curastavica"  Linn.    Bol.  Inst.  Fis.-Geogr.  C.  R.  I,  pp.  318- 

322, 1  plate.    S.  Jose,  1901. 
Picado,  C.    Documents  sur  le  mimetisrae  recueillis  en  Costa  Rica.    Bull. 

Sci.  France  et  Belg.  (7)  XLIV,  pp.  89-108,  pi.  iv.    Paris,  22  juillet, 

191a 
Biolley,  P.    Entomologia  Aplicada — Los  Insectos  considerados  en  sua 

relatione*  con  el  hombre.    Bol.  Inst.  Fis.-Geogr.  C.  R.  II,  pp.  182- 

186,  206-211.    San  Jose,  1002. 

Plants 

Harshbeeger,  John  W.  Phytogeographk  Survey  of  North  America. 
A  Consideration  of  the  Phytogeography  of  the  North  American  Con- 
tinent, including  Mexico,  Central  America  and  the  West  Indies,  to- 
gether with  the  Evolution  of  North  American  Plant  Distribution. 
German  Extract  by  O.  Drude.  Leipzig  Wilhelm  Engelmann;  New 
York  G.  E.  Stechert  &  Co.  1911.  pp.  xliii,  790.  [Contains  sections 
on  history  of  botanical  exploration  (pp.  33-35),  botanical  bibliography 
(pp.  82-87),  geographic  character  (p.  119),  climate  (pp.  157-159), 
relations  of  flora  (pp.  304,  324-341)  and  characteristics  of  flora 
(pp.  668-672)  of  C.  R.] 

Heiisley,  W.  B.  Bibliography  [on  the  vegetation  of  Mexico  and  Central 
America].  Biol.  Centr.  Amer.  Botany,  IV.  pp.  316-332.  Dec.,  1887. 
[Contains  references  down  to  1887.  The  same  volume  has  also  an 
historical  sketch  of  botanical  explorations  in  the  same  areas  to  1887, 
the  physiographical  and  botanical  characteristics  of  these  coun- 
tries,  etc.] 
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Pittikk,  H[knry.]  Ensayo  tobre  las  Planus  Usuales  de  Costa  Rica. 
Washington,  D.  C,  U.  S.  A.  H.  L.  &  J.  B.  McQueen,  Inc.,  1908. 
8vo,  pp.  zii,  176.  Pis.  xxxi.  [An  indispensable  iatroduction  to  the 
plants  of  C.  R.    Bibliography,  171-176.] 

Dukamd,  Th.,  et  PiTTtBR,  H.  Primitiss  Rone  Costtricensis  avec  la  col- 
laboration dc  (pluiieun  botanietes].  Faic.  I.  Bull.  Soc.  Bot.  Bdg. 
XXX,  7-97,  196-305.  1891.  Fasc.  II;  op.  eil.,  XXXI,  119-215, 
1892.  Fate.  Ill:  op.  eil.  XXXII,  122-201,  1893,  and  XXXV,  151- 
297>  I&97-  Separate,  Bruxelles  Jardin  Botanique  de  l'Etat.  Fasci- 
cules I— III.  1891-1896.  (Fate.  I  and  II  contain  a  detailed  histori- 
cal account  of  the  botanical  exploration  of  C.  R.  to  1865.] 

WsKCKLE,  Caklos.  La  Sub  region  Fitogeografica  Coats  rricense.  Sociedad 
Nacional  de  Agriculture  de  Costa  Rica.  San  Jose,  Costa  Rica,  1909. 
Large  8vo,  55  pp. 

Crust,  H.  Die  Geographic  der  Fame.  Fischer,  Jena,  191a  8vo, 
pp.  358.   [C.  R.  pp.  285-293.  bibliography,  338.] 


Alfaro,  A.    Lista  de  las  Plantas  encontradas  hasta  ahora  en  Costa  Rica  y 

en  los  Territorios  Limftrofes,  extractada  de  la  "Biologia  Centrali- 

Americana."    Analee  Mus.  Nac.  Costa  Rica,  I,  pp.  r-ioi.    1888. 
Biolley,  P.    Planus  exoticas  cultivadas  en  el  fundo  del  antiguo  Museo 

Nacional  y  en  el  jardin  del  Institute  Ffsico-Geografico.     Bol.  Inst. 

Fis.-Geogr.  C.  R.  Ill,  pp.  30-34,  52-56.  110-116,  183-187.    Feb., 

'9°3- 
Eastwood,  Alice.     Synopsis  of  the  Mexican  and  Central  American 

Species  of  Castilleja.    Proc.  Amer.  Acad.  Arts.  Sci.  XLIV,  563-591. 

Boston,  1909.    May. 
Jimenez,  Otov.    Un  helecho  arborescente  nuevo  para  la  Ciencia,  Cyathea 

gemmifera.     Bolettn  Fom.  Ill,  661-667.     San  Jose,  Set.,  1913.    6 

text  figs. 
0.  J.  L.    El  Corozo  y  la  Palma  Real.    Boletin  Fom.  Ill,  No.  6,  pp.  464- 

470,  6  figs-  Junio,  1913. 
•PiTTiRR,  H.    Les  Castilloa  du  Costa-Rica.    Joura.  agric.  tropic.  I,  99- 

101.    Paris,  iooi. 
Enrique.    Sobre  dot  plantas  laticiferas  de  possible  utilidad.    Bol. 

Inst.  Fia.-Geogr.  C.  R.  I,  148-151,  loot.     [Sapium  biglandulosum, 

Stemmadenia  bignoni&flora.] 
Es  el  cacaotero  indigena  en  Costa  Rica?    Op.  cit.,  II,  pp.  193-196. 

S.  Jose,  low. 
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PirriEft.  H.  A  Preliminary  Treatment  of  the  genus  CastUla.  Contrib. 
U.  S.  Nat.  Herbar.  XIII,  pt.  7,  pp.  i-vii,  247-279,  pl«.  22-43, 10 text 
figa.    Washington,  191a 

,  — .  Malvalcs  nova;  Panamenaes.     Rep,  Sp.  Nov.  XIII,  311-3*0. 

1914.  Dahlem  bei  Berlin.  [Nn.  spp.  of  Sloanca,  Bomiax,  Pachira 
and  Quararibta  from  C.  R.] 

,  Henkt.    New  or  Noteworthy  Plants  from  Colombia  and  Central 

America.  4.  Contrib.  U.  S.  Natnl.  Herbar.  XVIII,  pt.  2, 69-86.  i-x, 
text  figa.  76-87,  pis.  42-56.  Washington,  April  16,  1914.  [Nos.  1-3 
of  this  series  are  cited  p.  69,  footnote;  zapotcs,  niaperos  and  zapotU- 
loa,  76-86.] 

,  — .  [Same  title]  V.    T.  c,   143-171.  pis.  57-80.      10  figa.   1916. 

[Pachira  (Bombatopsi})  fendleri  p.  163,  pla.  74-78.] 

Saffokd,  W.  E.  Acacia  cornigera  and  its  allies.  Journ.  Washington  Ac. 
Sci.  IV,  pp.  356-368,  1914. 

Schenck,  H.  Die  myrmelcophilen  Acacia-Arten.  Botan.  Jahrb.  (Engler) 
Bd.  50  Suppl.,  pp.  449-487.  Leipzig  u.  Berlin,  1914.  [Nn.  spp.  from 
Costa  Rica:  nicoyensis,  p.  463,  costariceosia,  p.  465.] 

Smith,  John  Donnf.i.l.  An  Enumeration  of  the  Plants  collected  in  Cen- 
tral America  by  Dr.  W.  C.  Shannon,  Asat.  Surg.,  U.  S.  A.  Rept. 
Intercom.  Railway  Comm.  I,  pt.  II,  331-354.  Washington,  1898. 
[Altitudes  of  localities  cited  p.  354.  A  few  Costa  Rican  plants  in- 
cluded.] 

Tonduz,  Adolfo.  Flora  de  Costa  Rica.  Lista  de  las  Plantas  disecadas 
que  componen  el  Herbario  exhibido  en  la  Exposicion  centroamericana 
de  Guatemala.  San  Jose  de  Costa  Rica.  Tipografia  Nacional,  1897. 
■6mo,  vi  and  21  pp. 

,  A.  y  Jimenez,  O.     Informe  del  Departamento  de  Bot&nica.      Me- 

moria  de  Fomento  presentada  al  Congreso  Constitucional  por  Enrique 
Jimenez  Nunez,  1912.  1913.  Imprenta  y  Papeleria  Alsina  San  Jose, 
pp.  207-224.  [Contains  lists  of  plants  recently  collected  in  various 
localities  in  C.  R.] 

Werckle,  C.  Bromeliacess  in  Costa  Rica.  Torreya,  I,  146.  New  York, 
1901. 

Hongoa  comestibles  de  Costa  Rica.    Bol.  Inst.  Fis.-Geogr.  C.  R.  II, 

pp.  298-301.    Die.  1902. 

La  papaya.    Bolet.  Fom.  II,  No.  10,  pp.  754-762,  3  figa.  Oct.,  1912. 

Las  Orquideas  de  Costa  Rica.    Op.  eit.  Ill,  No.  4,  291-302.    1912- 

I9I3- 
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Miscellaneous  Animals 
Pittiek,  H.     Apuntamientot  para  la  Historia  Natural  de  Costa  Rica. 
Anales  Inst.  Fis.-Geogr.  y  Mue.  Nac.  Costa  Rica,  III,  pp.  115-126. 
1892.     [Lists  of  Crustacea,  Orthoptera,   Neuroptera   (1    ap.  only 
Corydalis),  Hemiptera,  Coleoptera,  Mollusca.] 

Vermidea 

Beaucbahp,  P.  de.  Plan  aires  dea  Bromeliacees.  [See  bibliography  in 
Picado  under  "General  Biology"  above.] 

Cognetti  de  Martiis,  Luigi.  Lombrichi  di  Costa  Rica  e  del  Venezuela. 
Atti  Ace.  Sci.  Torino,  XLIII,  913-926,  1  tav.  1908.  [Bibliography, 
pp.  924-9*5-] 

Mollusca 

Biolley,  P.  Moluscos  Terrestres  y  Fluviatiles  de  la  meseta  central  de 
Costa  Rica.  Prime™  Eiposicion  Centroamericana  de  Guatemala. 
Documentos  rclativos  a  la  Participation  de  Costa  Rica  en  dicho 
Cerumen  No.  4.  San  Jose,  Costa  Rica.  Tipografia  Nacional,  1897. 
i6mo,  18  pp.    (60  spp.,  with  notes.] 

Mollusques  de  l'iala  del  Coco.    Result  a  to  d'une  expedition  faite  en 

Janvier  1902 — du  ti  au  16 — sous  les  auspices  du  Gouvernement  de 
Costa  Rica.  Museo  Nacional  de  Costa  Rica.  San  Jose,  Tip.  Nacional 
1907.  4to,  pp.  30,  1  map.  [Bibliogr.  of  animals  of  Coco  Is.,  pp.  5-6 
(footnotes)  and  on  mollusca  of  same,  p.  11.] 

Los  Moluscos  de  la  Isla  del  Coco  (Costa  Rica).    Anales  Mus.  Nac. 

S.  Salvador  III,  No.  22,  327-333,  Set.  1,  1908,  and  No.  23,  384-387, 
I  Enero,  1909.  [Abbreviated  data  from  paper  of  1907  after  author's 
death.] 

Onychophoba 

Bkues,  Chakj.es  T.  A  new  species  of  Peripatus  from  Grenada,  with 
observations  on  other  species  of  the  genus.  Bull.  Mus.  Comp. 
Zool.  Harvard  Coll.  LIV,  305-322,  2  pis.  Aug.,  1911.  [Key  to  Carib- 
bean spp.  of  Peripatus  translated  from  Bouvier,  1905-07.  *>*!>  acl- 
ditions.] 

Clark,  Austin  Hobakt.  A  Revision  of  the  American  Species  of  Peri- 
patus.   Proc.  Biol.  Soc.  Washington,  XXVI,  pp.  15-20.    1913. 

Fuhrmank,  0.  Quelques  nouveaux  Peripates  americaines.  Mem.  Soc 
Sci.  Nat.  Neuchatel,  V,  176-192,  16  figs.  1914.  [Ptripatus  ruber, 
n.  sp.  p.  190,  fig.  C.  R.] 
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Crustacea 
Richardson,  Hakuet.    Terrestrial  Isopods  collected  in  Costa  Rica  by 

J.  F.  Tristan,  with  description!  of  a  new  genus  and  species.    Proc. 

U.  S.  Nat.  Mus.  XXXIX,  93- 95.    4  text  figs.,  191a    Oct.  2;.  [3  spp.] 
Terrestrial  Isopods  collected  in  Costa  Rica  by  Mr.  Picado,  with  the 

description  of  a  new  genus  and  species.    Op.  eit.  XLIV,  pp.  337-340, 

S  text  figs.  1913.    [2  spp.] 
Stebbing,  Thomas  R.  R.    Amphipoda  from  Costa  Rica.    Op.  eil.  XXVI, 

925-931,  pis.  lx,  Ixi.    1903.     [Collected  by  Prof.  P.  Biolley,  2  spp.] 
Tristan,  J.  F.    [See  under  Insects.] 

Mtuapoda 

Brolemann,  H.  W.  Myriapodes  de  Costa  Rica  recueillis  par  M.  le  pro- 
fesseur  Biolley.  Ann.  Soc.  Ent.  Fr.  LXXIV,  337-380,  pis.  viii-x, 
Paris,  1905.    [References  to  previous  literature,  p.  337.I 


Tristan,  J.  Fidel.  (Informs  de  las  trabajos  y  adelantos  efectuados  en  et 
Departamento  de  Entomolgfa  durante  el  ano  economico  de  1895-96). 
Museo  Nacionat  de  Costa  Rica.  Infonne  presentado  at  Senor  Secre- 
tario  de  Estado  en  el  Despacho  de  Fomento.  1896.  pp.  9-20.  [Lo- 
calities collected  in;  lists  of  Coleoptera,  Hemiptera,  Orthoptera, 
Hymenoptera,  Neuropters,  Lepidoptera,  Crustacea.] 

Insectos  de  Costa  Rica  pequena  coleccion  arreglada.     Museo  Na- 

cional  San  Jose  de  Costa  Rica.  Tipografia  Nacionat  1897.  l6mo. 
21  pp.  [Lists  of  108  spp.  Colebp.,  25  spp.  Hemip.,  1  sp.  Neur.,  57  spp, 
Lepid.,  7  spp.  Orth.) 

Rehn,  j.  A.  G.    Notes  on  the  Orthoptera  of  Costa  Rica,  with  descriptions 

of  new  species.     Proc.  Acad.  Nat.  Sci.  Phita.,  1905.  PP-  79°~843- 

[Gives  references,  p.  790,  footnote,  to  other  papers  by  the  author 

relating  to  C.  R.  Orthop.] 
Alfaro,  A.    La  Invasion  de  Langosta.    Revista  de  Educacion,  San  Jose, 

C.  R.,  Oct.,  1915.    7  pp.    1  text  fig.  {Schisttxcrca  paraneiuu.]    [S.  par- 

anensis  and  S.  zapotera  in  C.  R.  in  1915.] 
*  Biolley,  P.  Ortopteroa  de  Costa  Rica.    Infonne  del  Museo  Nacional  de 

C.  R.  de  1899  a  1900,  pp.  41-57. 
Cucarachas  cosmopolitas  que  se  ban  aclimatado  en  Costa  Rica. 

Bol.  Inst.  Fis.-Geogr.  C.  R.  II,  pp.  254-259.     Oct.,  1902.     [5  spp. 

Blattidse,  means  of  destruction  and  prevention.] 
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Boulu,  A.    Di  alcunc  Forficole  di  Costa  Rica.    Boll.  Mus.  Zool.  Cbmp. 

Anat.  Torino  XVIII,  no.  449,  5  pp.  1903,  Nov.  7.     [Collected  by 

Professor  Bio  Hey.] 
Forficole  de  Coiu  Rica.    Op.  eit.,  XXI,  No.  331, 1-19, 6  fig*..  1906, 

27  Giugno.    [Collected  by  Prof*.  P.  Biolley  and  J.  F.  Tristan.] 
Forficole  nuove  o  poco  note  di  Costa  Rica.    Op.  eit.  XXIV,  No.  61 1, 

pp.  i-2«,  10  figs.  1909,  Sett,  25.    [Collected  by  Prof.  J.  F.  Tristan 

and  Dr.  Mauro  Fernandez.) 
dk  Sausbukb,  H.,  Dr.     Un  genero  nuevo  de  ortopteras.     Anales  Inst. 

Fis.-Geogr.  Nac.  CosU  Rica,  VII,  p.  135,  1894. 

Calvut,  P.  P.   The  Present  State  of  our  Knowledge  of  the  Odonata  of 

Mexico  and  Central  America.    Science,  XXVIII,  692-695,  Lancaster, 

Pa.,  Nov.  13,  1908. 
The  Composition  and  Ecological  Relations  of  the  Odonate  Fauna  of 

Mexico  and  Central  America.       Proc.  Acad.  Nat.  Sci.  Philadelphia, 

1908,  460-491,  pi.  xxvi  (map).    Jan.  4,  1909. 

Arrow,  G.  J.  Notes  and  descriptions  of  some  Dynastida;  from  tropical 
America,  chiefly  supplementary  to  the  "  Biologia  Centrali-Ameri- 
cana."    Ann.  Mag.  Nat.  Hist.  (7)  X,  137-147.    1903,  Aug. 

Biolley,  P.  Entomologia  Carta  abierta.  Bol.  Inst.  Fis.-Geogr.  C.  R.  Ill, 
pp.  188-190  (dated  27. 1.  1904,  published  in  No.  32  for  30  de  Agosto 
de  1903).  [On  the  Scarabzus-Saenz  of  Ecuador  and  its  probable 
relation  to  the  Costa  Rican  species  of  Golofa.] 

,  y  PrRiER,  H.     Invertebrados   de  Costa   Rica.     I.    Coleopteros. 

Anales  Inst.  Fis.-Geogr.  Nac.  CosU  Rica.    V,  pp.  93-103.    1892. 

Champion,  G.  C.  Revision  of  the  Mexican  and  Central  American  Chau- 
liognathinx  (Fam.  Telephorida*).  Trans.  Ent.  Soc.  London,  1914, 
pp.  128-168,  pis.  iit-viii.    June  25,  1914.    Correction,  p.  338. 

Revision  of  the  Mexican  and  Central  American  Telephorinae  (Fam. 

Telephorida;),  with  descriptions  of  new  species.  Op.  eit.  1915,  pp.  16- 
146,  pis.  iii-ix.    June  26,  1915. 

Schwarz,  E.  A.  [Species  of  the  Scarabasid  genus  Dynastes.)  Proc.  Ent. 
Soc.  Washington,  X,  p.  70,  pis.  i,  ii.    1908,  Sept.  15  [seep.  1 18  for  date.) 

Biolley,  P.,  y  Pittiex,  H.  Invertebrados  de  Costa  Rica.  III.  Lepi- 
dopteros  Heteroceros.  Anales  Inst.  Fis.-Geogr.  Nac.  Costa  Rica. 
VII,  pp.  3-4.    Introduction,  pp.  101-116.    1894. 
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Fountain*,  Makgakbt  E.    Five  Months'  Butterfly  Collecting  in  Costa 

Rica  in  the  Summer  of  1911.    Entomologist  (London),  xlvi,  pp.  189- 

195,314-219-    June,  July,  1913.    [157  epp.,  with  notes,  uken  March 

23-Aug.  14,  I911J 
Knab,  F.    Migrations  of  Athena  chiron  Fabriciu*  [-Timetcs  chiron]. 

Ent.  News,  XX,  154,  Philadelphia,  1909. 
Schaus,  W.    New  Species  of  Heterocera  from  Tropical  America.   Trans. 

Amer.  Ent.  Soc.  XLI,  pp.  1-9.     No.  1,  March,  1915.    [6  nn.  spp. 

Costa  Rica.] 
Descriptions  of  new  Heterocera  from  Costa  Rica.    I-XXI.    Ann. 

&  Mag.  Nat.  Hist.  (8)  VI,  p.  189,  to  (8)  XI,  p.  361.     (22  install- 
ments) London,  Aug.,  1910,  to  April,  1913. 
Notes  on  Costa  Rican  Heterocera  described  in  the  Annals  and 

Magazine  of  Natural  History.    Op.  cit.  (8)  XV,  501-501,  May,  1915. 

[Corrections  and  synonymy.] 
New  Species  of  Erycinidse  from  Costa  Rica.    Op.  eit.  (8)  xi,  pp.  298- 

303.    London,  March,  1913. 
New  Species  of  Rhopalocera  from  Costa  Rica.     Proc.  Zoo).  Soc. 

London,  1913,  pp.  339-367,  pis.  Wiv.    Sept.,  1913.    [Brief  summary 

of  number  of  species  of  Lepidoptera  which  he  took  in  C.  R.,  p.  340.] 
(Anon.)  Report  on  the  Insects  collected  in  Central  America  by  Dr.  W.  C. 

Shannon,  Am.  Surg.,  U.  S.  A.  1891-1892.    Rept.  Intercom.  Railw. 

Coram.  I,  pt.  II,  355-360.    Washington,  1898.    [Lepid.  from  C.  R., 

p.  360-] 

Fokel,  A.  Fourmis  de  Costa  Rica  recoltees  par  M.  Paul  Biolley.  Bull. 
Soc.  Vaud.  Sci.  Nat.  Lausanne,  XLIV,  35-72.    1908. 

Wheeler,  W.  M.  Notes  on  the  Habits  of  some  Central  American  Sting- 
less  Bees.  Psyche,  XX,  pp.  1-9.  Cambridge,  Mass.,  Feb.,  1913. 
[On  spp.  of  Trigone.] 

Biolley,  P.,  y  Pitttee,  H.    Invertebrados  de  Costa  Rica.    II.    Hemip- 

teros — HeterSpteros.    Anales  Inst.  Fis.-Geogr.  Nac.  Costa  Rica,  VI, 

PP-  77-83-    1893- 
Bueno,  J.  R.  de  la  T.    On  some  aquatic  Hemiptera  from.  Costa  Rica, 

Central  America.     Ent.  News,  XVII,  54-57.     Phila.,   1906,  Febr. 

[Collected  by  Prof.  P.  Biolley.] 
Coceekell,  T.  D.  A.     Anpidiotus  articulatus,  Morgan,  in  Costa  Rica. 

Ent.  Mo.  Mag.  XXXVII,  171.    July,  1901.    ("The  first  Coccid  re- 
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ported  from  that  country,"  "not  one  Costa  Rica  record"  in  the 
B.  C.  A.) 
Cockekell,  T.  D.  A.,  &  Robinson,  E.  Descriptions  and  Records  of 
Cocdd*.  Bull.  Amer.  Mus.  Nat.  Hist.  XXXIV,  105-113.  19  figs. 
New  York,  1915.  \Eriococeus  costarittnsit  a.  ap.,  p.  105,  "  On  twigs 
of  Fatcinium  with  much  black  fungus;  Mt.  Irazu,  Costa  Rica, 
11,300  ft.  March  15,  1913.  (E.  Bethel)  ....£.  cottaricentu  comes 
from  the  highest  altitude  yet  known  for  a  Cocdd.") 

Arachnida 

Banks,  N.  Arachnida  from  Costa  Rica.  Proc.  Acad.  Nat.  Sd.  Phila- 
delphia, 1909,  pp.  194-234,  pis.  v,  vi. 

Getaz,  A.  Fauna  Aracnologica  Costa rri cense.  Analcs  Inst.  Fis.-Geogr. 
y  Mus.  Nac.  Costa  Rica,  IV,  pp.  101-106.    1893. 

Petkunkevitcb,  Alexander.  A  Synonymic  Index  Catalogue  of  Spiders 
of  North,  Central  and  South  America,  with  all  adjacent  islands,  etc. 
Bull.  Amer.  Mus.  Nat.  Hist.  XXIX,  pp.  1-791.  1911,  May.  New 
York.  Index  to  Generic  Names  by  F.  E.  Lutz,  pp.  793-809.  [Bibliog- 
raphy, 1  i-39-l 

Fishes 

Meek,  Seth  Eugene.  An  Annotated  List  of  Fishes  known  to  occur  in 
the  Fresh  Waters  of  Costa  Rica.  Field  Mus.  Nat.  Hist.  Zool.  Series, 
X,  101-134.  Chicago.  March  30,  1914.  [Based  on  collections  by 
author  and  by  A.  Alfaro.] 

Reptiles 

Alfaro,  Anastasio.  Notas  herpetologicas.  Paginas  Illustr.  Ill,  No.  108, 
PP- I734-I736-    19  agosto,  1906. 

Serpientes  de  Costa  Rica.     Boletin  Soc.  Nac.  Agric.  II,  121-124. 

San  Jose,  25  set.  1907. 

Notas  herpetologicas.    Bolet.  Fom.  II,  No.  10,  pp.  734-741,  *  fig»- 

Oct.,  191 2. 


Carriker,  M.  A.,  Jr.  An  Annotated  List  of  the  Birds  of  Costa  Rica 
Including  Cocos  Island.  Annals  Carnegie  Museum  (Pittsburgh), 
VI,  pp.  314-915.  1  map.  Issued  Aug.  29, 1910.  [Tat  introduction  to 
C.  R.  birds.  Geography  and  Physiography,  pp.  315-318.  Life 
Zones,  pp.  318-326.  Altitudinal  Migration,  Habits,  pp.  326-332. 
Localities  in  C.  R.  at  which  Birds  have  been  collected,  arranged 
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alphabetically,  pp.  331-357-    History  of  the  Ornithology  of  C.  R., 

PP-   3S7-36S-     Resume  of  the  Author's  Collecting,   pp.    365-368. 

Bibliography,  pp.  369-375.    List  of  C.  R.  Birds,  pp.  375-915  (753 

species  and  subspecies).] 
Alfako,  Ahastaeio.    Resefia  de  las  principales  aves  que  habitan  la  parte 

superior  del  volcan  de  Poas.    Anales  Inst.  Fis.-Geogr.  y  Mus.  Nac. 

Costa  Rica  III,  pp.  160-161.    1892. 
El  nido  de  las  aves.    Paginas  Illustradas.    I  and  II,  many  pages. 

1904-05. 

Aves  migratoriaB.    Op.eit.  II,  No.  73,  pp.  1154-1155.    Die.  17, 1905. 

Las  Oropendotas.    Bol.  Fom.  II,  No.  7,  pp.  499-503.     1  fig.  Julio, 

1912. 
El  tijo-tijo  6  Zopilotillo  (Crotophaga  sulcirostris).    Boletin  Fom.  II, 

No.  10,  pp.  725-718,  1  fig.  Oct.,  1912. 
Biolley,  P.     Algunas  consideraciones  sobre  la  proteccion  de  las  aves. 

Bol.  Inst.  Fis.-Geogr.  C.  R.  II,  pp.  97-103.    S.  Jose,  1902. 
C Randall,  Lee  S.    Notes  on  Costa  Rican  Birds.    Zoologies,  Sci.  Contr. 

New  York  Zool.  Soc.  I,  325-343,  figs.  113-117,  No.  18.    Sept.,  1914. 

[Notes  on  habits,  nesting,  etc.,  of  birds  near  Guapiles,  Apr.  4-May  10, 

19I4-] 
Fekry,  John  Farwell.    Catalogue  of  a  Collection  of  Birds  from  Costa 

Rica.    Pub.  Field  Columb.  Mus.  Nat.  Hist.  Ornith.  Series  I,  257-182. 

Chicago,  1910.     [Based  on  collections  made  Jan. -March,  1908,  at 

Guayabo,  Coliblanco,  Turrialba  (Volcano  &  town),  and  Limon.) 
Ribgway,  Robert.   A  Winter  with  the  birds  in  Costa  Rica.    Condor,  VII, 

151-160,  7  illustrations.    Pasadena,  Calif.,  190s. 
Werckle,  C.    Pavon  Matizado.    Boletin  Fom.  IV,  Nr.  I,  pp.  61-64, '  n8- 

Enero,  1914.    [A  variegated  female  of  Crax  ghbigtr.] 

Mammals 
Alfaro,  A.     Mamiferos  de  Costa  Rica,  estudio  corregido  y  aumentado 

porj.  A.  Allen.    Impresopara  laprimeraExposicioncentroamericana. 

San  Jose.    Tipografia  Nacional.    1897.    4U,  pp.  v,  51. 
Elliott,  D.  G.    The  Land  and  Sea  Mammals  of  Middle  America  and  the 

West  Indies.     Publications,  Field  Columbian  Museum,  Zool.  Series 

IV,  pts.  I  and  II.    Chicago,  1904. 
Hollister,  N.    New  Mammals  from  Costa  Rica  and  Mexico.    Proc. 

Biol.  Soc.  Washington,  XXVII,  209-110.     1914.     \Matama  Uma 

ctrasina  subsp.  nov.  from  Talamanca  by  Gabb  and  from  La  Palma, 

C.  R.,  p.  209.I 
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Miller,  G.  S.,  Jr.  List  of  North  American  Land  Mammals  in  the  U.  S. 
National  Museum.  191 1.  Bull.  79  U.  S.  Nat.  Mut.  Washington. 
191  2. 

Archeology 

•Joyce,  T.  Athol.   Archeology  of  Central  America  and  the  West  Indies. 
_,  New  York,  G.  P.  Putnam's  Sons.    1916. 

/\""Alfaro,  Anastasio.    Arqueologia  costarricense  V.    Paginal  Illustr.  IV, 
No.  142,  pp.  2271-2274.   2ideAbril,  1907.  [1  text  fig.  after  Sahagun.] 

Orfebreria  indigena.    Tom.  eil.  No.  is6,  pp.  2500-250*.    3  text  fig*. 

28  de  Julio,  1907. 

Orfebreria  indigena.    Boletin  Fom.  Ill,  No.  7,  pp.  475-479.  6  figs. 

Julio,  1913. 

Haktuan,  C.  V.  Arkeologiska  undersdkningar  pa  Costa  Ricas  ostkust. 
Ymcr,  Stockholm,  XXII,  19-55,  37textfigs.ufl.2-ll.  1903.  (Chiefly 
at  Mercedes  and  Williamsburg.] 

Archaeological    Researches    in    Costa    Rica.      R.    Ethnographical 

Museum,  Stockholm,  1901.  Stockholm,  C.  E.  Fritze,  1905.  196  pp. 
folio,  87  pis.,  486  figs.,  1  map.  [On  the  East  Coast  and  on  the  High- 
land Plains  in  the  Province  of  Cartago.] 

Archaeological  Researches  on  the  Pacific  Coast  of  Costa  Rica.  Mem- 
oirs, Carnegie  Museum,  III,  No.  I,  pp.  1-188.  72  text  figs.  47  pis. 
Pittsburgh,  August,  1907. 

Some  Features  of  Costa  Rican  Archaeology.     Verhandl.  XVI. 

Intern.  Amerik.  Congr.  1910,  pp.  301-306,  6  text  figs.    Wien. 

Hough,  Walter.  Censers  and  incense  of  Mexico  and  Central  America. 
Proc.  U.  S.  Nat.  Mus.  XLII,  109-137,  12  figs.,  13  pis.  Washington, 
1912. 

Lehuank,  W.  Die  Archaologie  Costa  Ricas  erlautert  an  do  Sammlung 
Felix  Wiss  im  Museum  der  Naturhistorischen  Gesellschaft  zu  N urn- 
berg.  Abh.  Nat.  Hist.  Gesell.  Nfirnberg,  XX,  pp.  67-104,  13  text 
figs.,  5  pis.    1913. 

Polaeowsey,  H.  Aiit.iguctiadcs  de  Cosu  Rica.  Anales  Inst.  Fia.-Geogr. 
y  Mus.  Nac.  Costa  Rica,  III,  pp.  138-140  1  photo-pl.  1892.  (Trans- 
lated from  Festsch.  Jubelfeier  25-jahrig.  Bestehens  Ver.  f.  Erd- 
kunde  Dresden.] 

Ethnology,  Linguistics 
Sapper,  Karl.   Der  gegenwartige  Stand  der  ethnographischen  Kenntniss 
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von  Mittelamerika.  Arch.  Anthrop.  XXXI  (Neue  Folge  III),  1-38, 
7  taf.,  3  text  figs.  Braunschweig,  1904.  [Many  references  to  litera- 
ture in  footnotes] 

ton  dxk  Stein  en,  K.  Der  gegeawartige  Stand  der  ethnographischen 
Kenntnits  von  Mittelamerika  nach  K.  Sapper.  Peterm.  Mitt.  LI, 
1905,  pp.  141-143.    [Summary  of  preceding  paper.) 

Schuller,  Rodolfo  R.  Linguiatica  Americana:  nous  bibltograficas. 
Reviata  de  Archiva*  Bibtioteca*  y  Muaeoa  (3),  XXVI,  61-71, 470-500. 
Madrid,  1913.  [C.  R.  references  67, 473.  Mainly  a  review  of  Conde 
de  la  Vinaza:  1891,  Bibliografia  Espanola  de  lengua*  indfgenat 
de  America  (61-71).  470-500  supply  "titulos  para  llenar  algunai 
lagunas."] 

*Steinm  etz,  S.  R.  Essai  d'une  Bibliographie  aystematique  de  l'Ethnoiogie 
juaqu'a  I'annee  1911.  Bruxelles  et  Leipzig:  Miach  et  Thron.  Paris: 
Marcel  Riviere,  1911.    pp.  iv,  196. 

Bovallius,  Carl.  En  resa  i  Talamanca-indianernat  land.  Ymer,  Tid- 
akrift  utg.  af  Svenska  Sallskapet  for  Antropologi  och  Geografi. 
Stockholm.  V,  183-216,  1886.  [30  text  fig*,  of  implement*,  orna- 
ment*, weapon*,  etc  Vocabulary  214-216,  1  map  of  Talamanca 
showing  author'*  route.] 

Una  visits  a  lot  Indios  de  Talamanca.     Bolet.  Fom.  Ill,  No.  3, 

pp.  225-235,  2  figs.  Marzo  de  1913.  [Translated  from  the  pre- 
ceding.] 

*  Feu  linger,  Hans.  Rassenverhaltnisse  in  Mexico,  Mittel-und  SQd- 
amerika.    Polit.-Anthr.  Rev.  Leipzig,  VI,  325-334,  1907. 

Gagini,  C.  Los  Misteriotos  Huetares.  8  Folletinos  de  "El  Imparcial" 
No*.  89,  93,  97,  103,  107,  117,  119,  125.  San  Joae,  Nov.  18-  -Dec.  6, 
1915.    [Etymology  and  meaning  of  many  names  of  places.] 

Lehmann,  Walter.  Reisebcricht  aus  San  Jose  de  Costa  Rica.  Zeitschr. 
Ethn.  XL,  439-446,  935-929.    Berlin,  1908. 

Ergebnisse  einer   Forachungareise  in   Mittelamerika   und   Mexico, 

1907-1909.  Op.  eit,  XLII,  pp.  687-749,  I2  text  figs".,  1  map  of  lan- 
guage distribution.  1910.  [Archaeological,  ethnological  and  lin- 
guistic.   Many  referencea  to  literature  in  footnote*.] 

Beitrag  zur  Kenntniss  der  Indianersprachen  Costa  Rica'*  nach 

eigeiien  Aufnahmen.  Verhandh.  XVI  Intern.  Amerik.  Congr.,  1910, 
pp.  637-645,  2  text  figs.  Wien.  [Chiefly  Bribri  and  Chirripo 
language*.     Bibliography,  632.] 

Pittiek,  H.  Nombres  geograficos  de  Cosu  Rica.  I.  Talamanca.  Anale* 
Inst.  Fi*.-Geogr.  Nac.  Costa  Rica,  VI,  pp.  95-107.    1893. 
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Pirmft,  H.     Primers  contribution  para  el  estudio  de  las  razas  indfgenas 

de  Costa  Rica.    Op.  at.  VII,  pp.  141-151,  4  pis.  1894. 
y  Gacini,  C.     Eneayo  Lezicografico  sobre  la  Lengua  de  Terraba. 

Anales  Inst.  Fis.-Geogr.  y  Mus.  Nac.  Costa  Rica,  Tomo  IV,  pp.  71- 

100.    1893. 
Sapper,  Karl.     Mittelamerikanischc  Waffen  im  moderaen  Gebrauche. 

Globus,  LXXXIII,  53-63,  text  illustr.    Braunschweig,  1903,  22  Jan. 

[Weapons  of  C.  R.  Indians.] 
* Die  mittelamerikanischc  Urwald  in  seiner  Beziehung  zor  Mensch- 

lieit.    In:  Zu  Fried  rich  Ratzels  Gedichtniss,  Leipzig,  1904,  pp.  310- 

J3°- 
Der    Cbarakter    der    mittelamerikanUchen    Indianer.      Globus, 

LXXXVII,  128-131.    Braunschweig,  1905,  23  Feb. 
Die    Zukunft    d.     mittelamerikanischen    Indianerstamme.    Arch. 

Rassenbiol.    II.  383-412.    Berlin,  [905. 
Aztekische     Ortsnamen     in     Mittelamerika.       Zeitichr.     Ethnol. 

XXXVII,    1002-1007.      Berlin,   1905.      [Brief  bibliography,    icoi, 

footnote.) 
* Mittelamerikanisches  Wirtschaftaleben  einst  und  jetzt.    St.  Gallen. 

Mitt.  Geogr.  Comm.  Ges.    1906,  37-62. 

History,  Biography 

(Autores  Varios.)  Revistade  Costa  Rica  en  el  sigloXLX.  TomoPrimero. 
[San  Jose.)  Imprenta  Nacional  31  de  Julio,  1902.  [Date  on  the  last 
page.]  [Other  copies  have  title  page  as  above  to  end  of  "Tomo 
Primero,"  then]  Tipografia  Nacional  San  Jose  de  Costa  Rica — Amer- 
ica Central  MCMII.  Small  4to,pp.  ii,  404,  a-c,  (+0-  Many  illus- 
trations.   [No  other  volumes  were  published.) 

Fernandez,  L.  Historia  de  Costa  Rica  durante  la  domination  espafiola 
1502-1821.    Madrid,  Man.  G.Hernandez,  1889.    8vo.    640  pp. 

Fernandez  Guardia,  R.  Historia  de  Costa  Rica.  El  descubrimiento 
y  la  conquista.  S.  Jose,  1905.  8vo.  239  pp.  [Engl,  trans).)  The 
Discovery  and  Conquest  of  Costa  Rica.  Translation  by  H.  Weston 
Van  Dyke.  New  York.  Thomas  Y.  Crowell  ft  Co.  1913.  8vo,  rxi, 
416  pp. 

Cart  ilia  Hiatorica  de  Costa  Rica.    San  Jose,  Costa  Rica,  Impreota 

de  Avelino  Alsina.  1909.  l6mo,  132  pp.,  many  figs,  in  text.  [A 
convenient  brief  history  from  the  earliest  times  to  May  8,  1906.] 

Thiel,  B.  A.,  Dr.    (Obispo  de  Costa  Rica.)    Las  infamies  de  los  mision- 
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eros  franciscanos  de  1697  a  1709  (map,  end  of  vol.)-    Anales  Inst. 
Fis.-Georg.  Nac.  VII,  pp.  119-133.    1894. 

Education 

Brandon,  Edgar  Ewing.     Education  in  Costa  Rica.     Bull.  Pan  Amer. 

Union,  Vol.  XXXV,  pp.  45-54,  9  illustr.,  July,  1912. 
Gonzalez,  Luis  Felipe.    La  Eneenanza  Secundaria  en  Costa  Rica.    La 

Educacion  Costarricense  I,  pp.  16-25.    '  Nov.,  1909. 
Tristan,  Jose  M.    See  Paginal  Illustr.  V,  No.  192,  etc 
Volio,  Alfredo.    Memoria  de  Instruction  Publics  presentada  al  Congreso 

Constitucioaal  por  el  Secretario  de  Estado  Encafgado  del  Despacho 

de  esa  Cartera.     1909.    San  Jose,  Costa  Rica.    Tipografia  Nacional. 

Large  8vo,  pp.  xxxvi,  173. 
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SYSTEMATIC  LIST  OF  PLANTS  AND  ANIMALS 
MENTIONED 


s  have  been  used  in  the  text,  they  are  added  in  parenthc- 
■.  Additional  reference!  to  luch  ipeciea  may  be  found  un- 
t  in  the  Index.    Numbers  in  parentheaei  refer  to  page* 


Where  vernacular  n 
tei  to  each  acientific  n. 
der  the  vernacular  names 
nearest  illustrations. 

PLANTS 


DiatomaceK: 

Navicula,  200 

Storitv  rMnsoni,  137 
Characeat: 

Chora,  173 

NiulU,  173 
Ascolichenea: 

Uinta,  137 
Puiceii 

Athyrium  *p.,  160 

Bolrychium  abliaitum,  114  (lio) 

Cynthia  basilmis,  1 60 

Elapkaglaisum  (Jtroitkkum)  lingua, 
137 


rtvolutum,  137 
Polypodium  mmilifor 


Equistlvm,  11; 
Selagiuellacete: 

StlagintUa,  7;,  1 1  J,  191,326,  344,  386, 

39»>  3°6>  4S« 
Araucariacex: 

Araucaria,  36 
Graminese: 

Cynmiim  sacckaroidti  (cafia  blanca), 

Cvperaceas; 

Elrocharis  ap.,  156,  173 


Palmaceie: 

AcrOtOmU  niniftra  (Coyol),  398 
^ila/f  a  gomphococca  (Palma  real),  399 
Gululma  utilis  (Pcjibaye),  399 
/mk/«,  399 

Ortodoxa  regis  (Palma  real),  399 

Amid  (unidentified),  160,  167,  334 

C alodium,  96,  166,  204 

MoHJUfa,  too,  173,  248 

PkUedntdnm,  160 

Knio  sttatiotts,  467 
Commelinaccse: 

Commrlina,  89,  191,  196 
eirginica,  115 

Tradtscanlia,  86,  87,  96,  191,  386 
Bromeliacess: 

Jlchmra,  231 

Andralepis,  231 

Bilibrrgia,  23 1 

Catoplis  fulgent,  89 

Pileairnia,  231 

Tillandsia,  15, 149, 151, 170, 214, 230, 
269 


Eichhornia,  312,  467 
Prtaropus,  467 

Agapantkus,  86 
Asparagus  springtri,  2B5 
Kuctfl  fitphantipts  (Itabo),  332 
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ArnaryUidacea;; 

LoranthacMr: 

Jim,  96 

LoraniktLt  (PtiUatamtkus)  tekitdtmmMi, 

Amaryllis,  86 

"9.  J54 

Rematta,  140,  166 

Amarantaccte: 

Ztpkyrantlui,  86 

Imimt  paxicidala,  88 

IfidacW: 

Tilanlkera  mtxicana,  161  (161) 

Gladiolus,  86 

PhytolaccaoOB: 

Iris,  106 

Phytolacca,  w 

itoiwc: 

drcexdra,  179 

Hdieonia,  7,  86,  at*.  355,  ago,  J<». 

octandra,  115 

Joa.»a.WJ 

Nyctaginaoeac: 

imJrricata  (157) 

BaugainwilUa,  86 

«*ri*  (157) 

Caryophyllaceae : 

Zingiber  Rcoe: 

Sultana  ovata,  192 

Cortiu  mIMimmv  (aj7) 

Ranunculacec: 

Zingiitr  ejEciMfr  (Geagibfe),  390 

Ni(tiU,66 

Cannaccar: 

Anonaoeae: 

Caniw,  86 

Jnana  (ice  Anona  is  Index) 

Manntaceat: 

Papaveracea;: 

Cdaikra     intipns     (Vijagua), 

JJ6 

Bvceonia  fnlejctnt  (Guacamajro),  86 

<aS7) 
Orchidacese: 

Capparidaceae: 
ClmMr,  86 

CaOltya,W 

Sarracerjiacea:: 

Epidtndnm      ladicens,      1 50, 

«S6, 

Sarracntia,  360 

164 

Crawulacae: 

Piperace*: 

Bryophyllum     ctdycinwn     (Hoja     del 

Kfrir,  7 

aire),  8a,  88,  89,  150 

AirjuHim,  174 

Echwcria  australis,  33  (41) 

Urticacess: 

8*Am,87 

Myrtocarpa,  191  (»l) 

Rosacea;: 

Pilea,  191  (zol) 

SpiV»o  afgtiitta,  i»4,  136,  139  (110) 

micropkylla,  179 

Leguminone— Mi  nwoidwe: 

(7r/rn  jp„  161  (161) 

-Ycwiu  etmptaehiana   (— csthltaca*- 

caracatana  (Ortiga),  110 

jAo),  330 

Moraceas: 

costanetnsis    (Bull'*    horn    thorn, 

Artocarfut  communis  (Arbol  de 

pan, 

Cuerneraielo),  333,  451  (]68) 

Breadfruit),  15 

Ainini   (Bull's  horn  thora),  452, 

Caslillca  »  (Hule),  IS.  39° 

footnote 

CrcraftM  (Guaramo),  177  (176) 

ttiVoyfiuii,  451 

ftcw  (Higueron),  15,  39,  161, 

J47. 

CaUiandra  grandiJUra  (Carboncillo), 

(40).  ('60 

84,  89  (73) 

1  Although  spelled  Castillod  by  many  author*,  the  correct  form  appears  to  be 
CaitilU. 
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EnUrulobiun      cyclocarpum      (Guan- 

acaate),  19,  316  (336,  369) 

Hymrnaa  courbaril  (Guapinol),  317 
Inga  (Gnavo,  Cuajiniquil),  159,  345 

tdnlis  (Cuajiniquil),  34s 
Mimosa  axperata,  ftS  (37*) 

vtUiixiana,  1 56,  398 
PtntacUtkr*    fiiaminioia     (Gavilan), 

384 
Piikecolobium.,  186 

samatt  (Centum),  390 


Caisia,  86,  317 
jnmii>(Ca«o>,438 

sprciabili,     (Candelillo,     Vainilla), 
IJ8  (330 
Poinciaua   pukktrrima   (Clavellina), 

390 
Prioria  copaiftra  (Camlbar),  304 
Soma,  87 
Legii  mi  iiosi — Pi  pilionoidese : 

Crotaliia    vitrUina    (Quiebra-plato), 

39« 
Dalea  alopecvreidti  (Akcrancillo),  85, 


Detmcdium  (Pega-pega),  197,  365 

Diphym     robinioides     (Guachipelln), 
3*7(33*) 

Etytkrina  coraUodendron    (Poro),    Si, 
376,  416 

costarkensi;  (Poro),  82, 416 
GUricida   maculota   (Madera   ncgra), 

316 
Inditofera  anil,  89 
Lupinus  aicktnbornii{T)  137 
Muc-una  *p.,  413 

muliiiana    (Ojo     dc    buey),     17B 

(169) 
Toluifcra  ptreira  (Balsam  of  Peru), 

390 


Zornia  dipkylia,  143 


Geranium,  86 

nuxicanum,  11$,  114,  139  (lio) 


Tropeolacese: 

Tropaolum,  86,  87 


CtdftUa  glmiovii  (Cedro),  317,  369 
Svriettnia  (Matogtay),  337 
Trickilia  lacantnsis  (Uruca),  331 
Malpighiace*: 

Byrtmima  crturifolia  (Nance),  348, 
373 
Euphorbiacest: 
Acaiypka  Uptopoda,  8$ 
Cretan  putypiifoliiu  (Targua),  85, 158 
(4<>) 
xalapemii  (Targua),  1 58 
Euphorbia    putckerrima    (Poiructtia, 
Pastors),  83 
nutans,  179 
Julropka  iKOnitifolia  (Chicaaquil),  411 
Afanikot  palmata  (Yuca),  36,  no 

uliiissima  (Yuca),  36 
Ritinus  communis  (Castor  oil),  83 
Anacardiacesc: 

Anacardiwn  rkineearpuj(t)  383  (377) 

occidental/  (Maranon),  384  (377) 
Spondiiu    purpurea    (Ciruela),    331 
(33*) 
Sapindaceat: 

Blighia  sapida  (Se»o  vegetal),  430 
Cupania  aktsia,  430 
Polvfalacec: 

Monnina  coitanetiuu,  93 
Vitacese: 

Fitis  rkombifolia,  174 
Ebeocarp'cea;: 

Shun/a  (near  mocropkylU),  (Peine  de 
mko),  349 
TiUacea-: 

Aptiba  libourbou,  419 
Malvaceae: 
Abutilon,  8f) 
^noJa  Aartow  (Churristate),  88,  89, 

»S7  (89) 
ffitocw,  6,  86 
near  uncintllui,  173, 115 


3,g,t,zcd  by  Google 


LIST  OF  PLANTS  AND  ANIMALS 


S46 

Sida  rkombifoli*  (EaeoMUa),  85,  89, 

Bombacmxe: 

Bombast  nieoyente,  449,  footnote 

Potior  a  fm&Uri,  449 
Sterculiacese: 

Ouaiama  vlmifolia  (Gu'admo),  370 

Tkeobroma    anrnstifolia    (Cacao    lil- 
veitre),  390 
Tenutrccmiaceat: 

Camellia,  6 
Hypcricacete: 

Hypericum  faitipat**i,  143 
near  bratkyi,  137,  139 

GuttiferacMf; 
SympkonU  globuiifera,  215  (116) 

Coekletpermnm       kibiseoides,        376 
(!76) 
FlacourtiaoEK: 

Xyiosma      salt.ir.anni      (Horquetilla, 
Mata-Cartago),  74,  75,  87,  94  (7a, 
73) 
Pensi  flora  era: 
Paisiflota  Unata,  178 
Carica  papaya  (Papaya),  425 
Begoniacez: 

Begonia  (see  Index) 
Cacttcttt: 
Cerent,  413,  450 
PkyUocactui,  161 
Lythrace*: 

Cuphea  infundibutum,  115 
teritktii,  113 
Rhizophoracee: 

Rkitopkora  mangle  (Mangle),  413 
Combretacex: 

Conocarpiu  erecta,  406 
Myrtacese: 

Evgtnia  jambosa  (Manzana  rosa),  148 

(337) 
Jamboia  vulgaris  (Manzana  rosa),  248 

()J7) 
Myrlus  arstedti,  137,  139(137) 


Pridivm 
(3»9) 
MelaMomattcra:  84,  87,  III 


(Guayabo),  89,   331 


Blakea  gracilis  (Sao  Miguel),  93 
Conostegia    lanceoUa*     (Lengna     de 

vaca),  84  (81) 
Mtconia    aruginota    (Teidopelo    de 
Santa  Maria),  84  (80) 

dolkkopoda,  336 
Tiboxchina  bourgeamana,  85 
OnagraceK: 
Jussitxa  (Oavel  del  monte),  76,  8a, 

87,89(81) 

tEnojA.ro,  87 
Haloragidacesc: 

Giumo-n  insirnis,  86,  1*5,  137.  167. 
168  (111) 
UmbelHfene: 

frynpam  carlina,  89 
ErkaceC! 

Atctostapkylos  Irdifolia,  134,  131,  13^ 
'39 

Comarostyiis  rube  j/r ens,  114 

Cavendiskia  vtraguensis,  113,  139 

Gaultkeria,  137 

Pernettya  corioeea,  137  (144) 

Vaccinium  consanguineum,  355 

Sapotacea>: 

CWoMrpWB  mammosum  (Zapote),  438 
ChtytopkyUum.  cainita  (Caunito),  373 
iiicuma  mammosa  (Zapote),  418 

Gen  tin  na  era: 

l.imnanlkrmum   kumboidtianum,    155, 

IS*  (l«J 
Apocynacez: 
OUandra  (Oleander),  6,  86 
Summadenia  bignoniaflora  (Guijarro), 

81,  87  (89) 
Virua,  87 
AaclepiadaceK: 

AscUpias  turassanca  (Vibortano),  8a, 

100,171 
Suphanotii,  86,  87 
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CoovoIvaUccK: 

Ifomaa  (Churritute),  157 
PolemonUcex; 

Cobra  nan  Jem,  86 
Pkbx.lj 
HjdrophjUacez : 

Wigandia  mw  (Ortiga),  86 


Cordia  gtrascantkus  (Laurel),  327 
Verbenacer: 

Avktnnia  nilida  (Palo  de  »«!),  408, 
*I) 

Clerodndron,  185 

Lanlaim,  86 

tomato,  Ba,  89 
Lippia  myriocrphala,  186 
r«iflM,87 

CmVau,  j,  86 

Sa/riu  imWiirrsM,  86  (ill) 
potyiMchya  (Jalacata,  Blue  sage), 
83,89 
Solan  a  cae : 

AeniitU  arbortjeens  (Guitite),  84  (80) 
Jitotpollia,  86 

dtmisia,  IIS,  178 
Cttmm  auMnritu-**  (Pavoncillo),  87, 
89(88) 


Datura  arborta  (Reine  de  la  Noche), 

8.,  86,154 
So/an«m  tpp.  (Berengena),  85,  89 
Scrophulariaceae: 

C.estiUtja  communis,  178 

irasutnsis,  115, 136, 178  (no) 
Mimului,  178 
Ruinlia  tamuntosa,  178 
Bigooniaceav. 
Coialpa,  373 

Couralia  nita  (Roble),  371,  373 
Cresctntia  cvjrtt  (Jlcan,  Guacal),  148, 

J9I 
7>roma  ckrytentka  (Corteai,  Guay- 

acin),  3J7,  373,  379 


Geaoeraceat: 

Ackimtnti  lonpflora,  316 

CWnmiwa,  74,  165,  181 

holoma  wagneri,  178,  179 
Lentibolariacae: 

Utrindaria,  1 55 
Acanthaceae: 

Odontontma  flagrllum,  173 

Rubiacec: 

Hamttia  patens  (Zorilki  real),  87  (88) 

Utopia  tomtntoto,  aSs 
Caprifoluceae; 

Lonkere  (aee  I  loneyiuckle  in  Index) 
Diptacaceat: 

Scabiosa,  86,  87 
Cucurbiuccc: 

Sltkium  idv.lt  (Chayote),  36,  37  (41) 
CampanuUceas: 

Campanula,  86 
Lobeliaceae: 

£sfcfw,86 

SipfcrampyiVr,  89,  179  (112) 
w|rfS,  1J3, 140 
tkytamtptiolut,  354 

Agerahim,  86,  87,  88,  166,  186 

ronytoidts,  87,  89 
Bidtns,  87,  365 

iVaiifctim,  14O  (137) 

piVoju  (Mozote),  62,  89 
Chionoltena    lavandulacea,    II 5,    136 

(110) 
Dahlia,  86 

Gnaphalium  aUtnuaUm,  I35,  I36 
Senecio  oetsttdiantu,  136,  137  (136) 
Senccio  multatnivj,  14O  (136) 

Vtrwmxa  ip.,  315 
Zftnttfntd  longipti,  88,  89 

Zinnia,  87 


ANIMALS 


Caelenterata: 
/fyoYa.  57 
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Ptanaria: 
Rkyxckodtmuj  brotrulicola,  134,  134 


Orymtui  julpkxrmj  citrontUus,  1 16 

NrrUina,6 

Prcten,  369 

Planorbii  tenuis,  469 

ScvtAt,  3  69 
Hirudinea  (Leeches): 

Er-pobdclla  triannulata,  81 

Stmucoltx  gltiber,  206 
Oligochzu  (Earthworm*): 

Andiodril-us  bialltyi,  134,  286 

Dickogasttr  hilaris,  186 
Ony  chop  horn: 

Ptripatuj,  246-148,  367 
Myriopoda: 

AphtlidttmiLS  calvtrti,  286 
Crustacea: 

Crab*  (ice  Index) 

Pstudotlulplutsia  rickmondi(f)  206 

Pahzmon  jamaicrnsir,  3 10 

Arachnid* 
Scorpion! : 

Crnfrwrw  bicolor,  319,  364 
mutrgatitanu,  363-364 
Pacudoacorpioni: 

Ckllanop:  nodidimantis,  223 
iHil/onntf,  286 
Solpugida,  380,  381 

/Ymmofr«Aa  Jlef/i,  3S0 
Araneina  (Spiders): 
Acrosama  imtquaiis,  204 

j?-/Omhw*.  336 
Argiope,  29s 
argtnttua,  336 

Cupitnnius  couintw,  159 
EdrieuJ  tricuspis,  204 
GasUrocantha  kochi,  204 
Mama  vi/tata,  197 
Pardosa  ep.,  133 
Stltnops  mixicana,  159 


Tetragnetka,  117 
7i«w,  337 

nigrinut,  42] 
Trtchalta  cotaexa,  419 
Fhalangida: 
Cynorta  bigtdlata,  186 

/onjup iiio,  286 
Liobunum  biolliyi,  449 

Ambtyomma  cajttmenst,  146 
CeLxnopiis  ap.,  70 
Hypoaipii  sp.,  70 
Uropoda  claeiiitoia,  123 
biselosa,  223 

Orthoiteia 

Forikulidar  (Earwig*): 
Dor*  ttntart,  375 
Sparaua  calvtrti,  286 

Blattidae  (Roacbe»): 
AnnpUcta  mtxkana,  286 
Arckimandrita  marmorata,  446 
Hlauiia  bnuituriatxi,  1J9 

Phaimidie  (Walking  Sticks): 
Bacteria     ap.     near     frcconur, 

(»7) 
Cray/  Wjttfritu,  258  (23a) 
Psiudopkosma  tnrnitu,  202,  1 27 

Acrididn  (Granhoppert): 
Abracris,  435 
AlloUttix  penoianus,  202 
Chorwpkaga  miridionaiis,  III 
Clyptotcuix  schockii,  418 
iMifl  miniotula,  202,  20J,  fig. 
Dichroplta  morosut,  III 
Htliastut  tutmvela,  162 
OmoioUUix,  435 
Oimilia  tolttca,  43s 
Schiitocerca  zapottca,  ill 
Tamiopoda  centurie,  286,  291 
TtlmtOtttix  aUecvS,  428 
Tropidacris  dux,  434 
Tittinacris,  424 
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Locnitidx  or  Tettigoniidte  (Katydidi:) 
Anabropsij  coturictntu,  30],  fig. 
Isckmimtla  imptnnu,  IV] 
LichttlOCknu  »p.  (.marmoralm?)  174 

Gryllidat  (Cricket*); 

Rkipipteryx  bidUyi,  301 ,  103,  307 
limbata,  303,  107 
iwar  pulkaria,  3 14 

Odonata 

Zygoptew,  S4 

Aiatagrion  ailopUrvm,  60-63,  fig.,  soB 
Jnomalagrion  kastotvm,  58-60,  90 
Anonnoatigmatini,  318, 130,  238 
AtchiiesUs  gramdii,  324,  384 
Argia,  108, 104,  3B4,  433 

■p.  near  cvpraima.,  166,  174 

txlranra,  63,  207,  384 

itnta,  371 

WnmflBta,  193,   198,  199,  300,  3B4 

ttrira,  III 

undtraoodi,  198 
Cw«,  304,  310,  3SS  (iBs) 

akyOKi,  368 

ckirripa,  204,  368,  488 

marina,  368 
Enollagma  cidteUatvm,  3 1  s,  439 
Hnmrina,  204,  355,  33S>  4*3 

Cflfifl/ir,  334,  335,  336 

cntnlata,  95,  151,  355,  335,  336 

mmifl/ij,  155  (front iipieic) 

(i««,303 

Htliragrion,  351,  368,  378 

chrysops,  193 

erytkrog/utrum,  328,  336 
Ischnura,  197 

ramturi  vat.  euiuia,  462,  footnote 

MicislogasUr  modtstus,  338,  330,  335, 

336,  337,  338,  339,  343  (333) 

ormftir,  338,  330,  338,  393 
MtgaiiipTiptu    carvlatvj,    338,    330, 
'338,  361,  363,  366,  373-373,  381, 

383 


176, 


MitoUptobcuis,  459-460,  463 
Nlonrura  amtiia,  303,  308 
Palamiuma,  193,  310,  355,  356, 
4*7 

"*<A»fo,  17S,  J9S 

pautina,  375 
Pkilopnia,  3J6,  3« 

carriUica,  193,  338,  316-318 
Proiimnra  amatoria,  371 

rtmitta,  328,  316-318 

7"Afls«fl*un™ra,  54,  56,  I93-30I,  310, 

384,  4IO  (193) 
I'AflumodMinif^    inopinala,     193    19s, 

196(200) 
Tkavmatoneitra    prllucida,     193-195, 

197(300) 
Anitoptcra:  54 
JBtkno,  73,  318 

luleipennis,  1 56 
ifnar,  318 

guttattu,  368 
Brechmorhoga,  368 

prrlinax  nay  lima,  93,  1 85 

?««>*,  391,  436,  4*7 

ra^«c  ttocotema,  186,  307 

mm*,  185, 42*, 437 

CardtdigaUer  diaiWnps,  316 

mdtWdtitf,  316 
Cordulinei,  379 

Epipmpkui  rubobtusui,  149,  207 
Eiyiktmis  peruviana,  463,  footnote 

ttrbrnata,  463,  footnote 
Erytkrodiplax,  197, 409 

/•wrw,  409-410,  4S* 

otkrocta,  409 
Gimpkoidiy   ambigva,   96,   448,   449, 
450,451 

exuvU,  313 
Gytiacantha  gracilis,  315-319 

mtmbrarjilii,  303,  316 

tibials,  359 

(r#rfa,  315-317 
LiitlluU  foliata,  93 
Libellnliiue,  409 
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MtxTcUumis    lumicklora,    306,    307, 
416,  427,  446 
iwtu,  448 
pstvdimums,  93,  416,  437 

Mioikyria  marcrlia,  311,311,416,461 

(trontiiptece) 

limplrx,  461 
Mkrotkyria  mqualii,  461,  foot  oote 
ocellasa  q*itka,  409,  451,  463,  foot- 

ickttnumni,  409 
Ntacordulia  longipollrx,  279 
Nturotktwa,  197 
OrOtnnii  cultriformis,  273 

f<rmgiitea,  254,  461,  footnote 

fcw>>  449. 4S> 

Paltotktmis  liwatiprs,  95 

Pantola  flooticens,  57,  58,  306,  311, 

Pmoala  kynmma,  57,  ;B,  301,  306 
Progomp/tnj  cUndoni,  439 

WP«w.  J9S-396 
PinuiolioK  luprrbiv,  377 
Staurophlrbui  rttkvlata  obscura,  173, 

463 
Sympetrun  illotum  virgulum,  73 
Truwa  copkyia,  306,  ail,  313 
Vraeis,  273 

NBotomu  Esclusivx  or  Odohata 

Braeky tumvnu  fenestratut,  377 
Cliryfopid  larva,  308 
Coloboptervs  trivial™,  1 84 
Corydalir  crassicortiii,  1 86 

Heraerobiid  larva,  308 
HtttropUctron  tt 


CoLKOrTEKA 

Carabidte  (Ground  beetlet): 
Amara  costarictmis,  135 
Anchomentu  cUcrmpviutatiu,  135 
Bmbidiun  roftrii,  135 
Packyttlts  stritUoporMj,  340  (332) 


Cidndd  ide  (Tiger  beetle*) : 
Cicindrla  panamnuis,  410 

■wrtrirnm/iuw,  410 
LarapvridtE  (Kire-fiiei),  172 
Cvphonidat,  142 
Elaterid*  (Click  beetle*): 
Elaterid  lame,  171 
Smiotus  (lime),  233 
splendidvj  (frontitpiecc) 


Eaekroma  goliotk,  234  (114) 
Hydropbilidie: 


ScarabsidK  (Chaiere) : 

Atamiur  strigicauda,  179 
Calosis  biloba,  66  (64) 
Coprii  carotin*,  66 

Dynes tt;  granti,  68 

kertultj,  67,  69 
pr/mr,  67,  69  (6s) 
(ifynr,  68,  69,  footnote 

A'ft/ma  rnifymioii,  65  (64) 
Galialhur  drnryi,  68 
Macrndactylw  stricitivs,  102 

StMVU,  tOt 

lubspinoiui,  101 
Megaeerat  philocUuj,  66  (6j) 
Mtgasoma  tltpka;,  280 

i*ttr,68 
OrycUs  rhinocerus,  69 
Pkaturuj  txcth-us  (64) 
Pinottt!  corelinvj,  66 
Plusiotij  baieti,  113  (frontitpiece) 
StraUgm  Julian*;,  67  (64) 
Xylorytte;  lobiiollii,  6%  (64) 
Xyfotrupes  gidton,  69 

Chrrtomelid*  (Leaf-beetle*): 

CcpkaloUia  plaiida,  394 

qnedrilintata,  394 

sttnojoma,  394 
Haltka  anuthystimi,  257 
Ltptinotarsa      Mndetimlixtata,       8$, 


"3 

Mtgaicili 


394 
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Atiiompkaiia  Itbtui  (frontiipicce) 

Taaroma  carta,  324  (frontitpiece) 
Cerambyddsc  (Long  horn  beetle*): 

Acrocinui  lonpmanm  (Harlequin  bee- 
tle), 22)  (3I5) 

Ptyckodts  UconUi,  295  (frontiapiece) 
Tenebrionid*: 

AUgoria  joUai,  388 
Meloidte  (Bliiter  beetlea): 

Epicavla  cirurta,  134 
Curcultonidz  (Weevili): 

Anthonni  coorctotus,  134 

MetoBtotnts  ochrtojaiciahu,  188 

HfiutiorruLA 
Fomueoidei  (Antt): 
Ann — «ee  Index 

Apltrurtigma,  333,  241 

tibtrti,  141  (3))) 
AtU,in 

etpkahUs,  179,  183  (184) 

(Atromyrmtx)  xtospincsa,  183  (l  84) 
Atitca,  177,  366 
CimponflJiu  planatus,  366 
&Am  bMiwm,  106 

predator,  308  (185) 
Odontomathus  haslalvt,  1)1,  3)1,  234 

(»33) 
PjrWomyrma,  33),  365,  366,  367 

aVM,  36s,  4S»  (368) 
Kitronnrta,  365,  453 

nigropiloia,  366,  453  (3*8) 

spinicola,  366 

iiibtUiiisima,  366 
Other  Hymenoptera: 

Ampulrx  utotropKO,  ]0I  (frontiapiece) 
Bomi*r  tpkippiaiiLt,  114,  I)] 
CharUrpu  smithii,  225 
Emmei  placid-*!,  436 
Eumenidas,  316 
Polybio,  426 

fascials,  336 
Synaca  aturta,  336 
Tkyrtodon  lot&inctus,  137 


Trigon*  mpira,  385 

Veipidie,  33S 

Ztthtis  kislrionicus,  336 

LlMDOFTCKA 

Heterocera  (Motbi) 
Uraniidas: 

Manidia  Inntu,  £4 

Uranidia  fvigtni,  1 10,  365,  391 

(frontitpiece} 
Sphjngida-,  319 
J»*ay/ia  wvaviv,  64 


Eupterotid  caterpillar,  331 
Noctuidie: 

Eribus  odor  a,  £4 

Zrtir  »p.,  64 

Tkyiania  agrippina,  64,  319 
Arctiidat: 

Ardonia  mono,  93 

AWo  chrytamela,  119 
Syntomida : 

Co/mojoma  laithras,  376 

ZWuia  lagrvs,  )o8  (frontiapicce) 
Limacodidx: 

Ettryda  variolarix,  332,  footnote 

Pkobttron  pithrcium,  321,  footnote 
Megalopygida:: 

Megabpygid   caterpillar*,   219,   320 
<»7) 
CaatnUda:: 

Cartain,  334  (232) 

Rbopalocera  (Butterfliea) 
Haperidat: 

Pampkila,  197 
Papiliouida;: 

Papiiia,  197,  369 
taoor,  179 
Piertdie,  98,  369 

Caliidryas,  144 
arganU,  395,  )l8 
trttt,  395 

Cd/mj,  197 
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Dimorpkia  praxinvt,  98,  99  (96) 
Pirns  tfaire,  395,  318 
Lyoenidse; 
Lycttrt*  (Cyaniru)  psntdargiolvj,  197 
Lycttrut  isols,  lot 
Nymph  *lid«e,  98, 117, 152 
Duuinte,  78,  98,  99 

Amauris  pjyttalia,  78,  footnote 
Lyeorta  oUrgatit,  77-79, 97,  98, 99, 
100(96) 
Itaomiina,  79,  96, 97,  98, 99,  318 
Outturn*  tlupi,  79. 9A  97 
Episcada  apaltia,  79,  97 

jalvinia,  97 
Hymettitis  010,  96 
hhumia  htraldita,  79,  97 

kiffocmii,  97 
Mtchanitis  dorytstu,  <fl,  99  (96) 
Mtlirusa  imitata,  97,  99  (96) 

Satyrinx,  iji 
CaHiutra  mtnandtr,  252,  257,  318 

(frontispiece) 

Morphine,  217 
Merpho,  7,  217,  2t8,  274 

Brattolitue: 

Cd%>,  2l8 

Helicomiiue,  98,  186,  218 
Eutides  torcaon,  98,  99  (96) 
Hclitonius  charilhonia,  218 
fwttwrafiiu',  218 
uUhinia,  98,  99  (96) 
Nytnphaliuae,  98 
Aganisikas  orion,  296 
Agtronia,  296 
arclhuju,  334 

/TV***-,  334 
<4fu»,  186 

ono^Au,  219 
Anartia  jalima,  lOO,  322  (frontisp.) 
Ertiia  mickanilis,  98,  99 
Ptridromiafonax,  334,  33s 
TtmeltJ  chiron,  105,  143-14; 

marctlla,  163 

Pictorin*  lulenri,  196 


jfiW/j  (near  aitnwlridftu),  13] 
39J 


Tanypuj  and  CW- 
icoidet),  134 
CAtroBo«i(u,l  55 
Chryiops  tonyctnu,  267 
Daiypogonirue  (undetermined),  411 
Eristalis  muUtrit,  l8l,  182  (frontiip.) 
Ltptoctra  (Limosina)  brtimtlitaitm.,  393 
Mtgarknna,  142 
Paitgonia  pyraitita,  258 
&*#rtf,  397 

Simuliidas,  80,  8t 

StiMt/iiun,  436 
VolitceUa  obeia,  80 
WytQtoyia  fontoia,  2&0 

groyli,  260 

tmtthii,  26b 

Hemiftma 

Aniicontlii,  254 

Aroccra  splendens,  156  (frontispiece) 

ConorAiniu  m/gutiv,  447 

sattguituga,  447 

ZVinojMma  dilataium,  80 
Fulgorid,  201 
Gtlastocoris  fiavus{?)  444 
Lamm  mtgisttti,  447 
Mtccm,  447 

phytlostrma,  447 

Joturm  pickardi  (bobo),  264,  277 
Gambvsia  {Priapkhtkyi)  annMtns,  310 
Rkambdia  (Barbudo),  365,  454 


Agalycknii  krUiut,  73 
Aulopvs  nariui,  309 
Dtndrabalts  tinctorial,  3 

typograpkus,  309 
Hylodei  rkodopis,  310 
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Reptile* 

Jnolii  ip.,  3l6 
Baiiliicus,  164 
Cntmidopkonu(?)  5 
CracodUm  anuritamu  antus,  413 
Ltptodira  albojuica,  187 

Bom 

Cracicbe: 

Crax  fxnunnufj  (Pivon),  30 
Charadriid«: 

Pisobia  (Sandpiper),  413 
Plata  leidte: 

Ajafa  ajaja  (Etpatula),  468 
Parridse: 

Aiarcia  variabilis,  t$$ 

J  aetata  spinosa  (Cirujano),  155 
ArdeidK; 

CocMtariut    teltdoni    (Gray    heron), 
4' J 

Florida  cartdia  ctrrtdia  (Blue  heron), 
413 

Hmdiat  cgrttta  (Egret),  413 

NycUmossa  violacta  (Cuacu),  468 

Pha  lacrocoracida: : 

Phalacrocortix  vigua  oigna   (Connor- 
•nt),  17 
Pelicanide: 

PtUtmtU  fvjcvt  (Pelican),  4, 413 
Cathartid*: 

Ca&oritta   ur-ubv   brasilunrit   (Zopi- 

lote,  black  vulture),  3,  71 
Catkarttt  aura  aura  (Zonchiche,  red- 
beaded  vulture),  71 
Falconid*: 

Polybonu    chtrimay    (Carga    hueso), 

4'7 
Eltmoidts  for/utttti  (Gavilan  tijerilla, 
tijereta,  >wallow-tsil  kite),  115 
Ptittacidte: 

Ammona    mtropaUittta    (Loro),    150, 


as  i 
Ara  macao  (Lipa,  a 


w),  387 


Cotmruj  (Periquitoa,  parakeet*),  93 
finxeki,  150,  »S4 
Momotidc: 

Momottu  Uisoni  Itiami  (Bobo,  mot- 
mot),  341 

Caprimulgidse: 

Chordiilti      eirrinianm      oirriniantis 

(night  hawk),  71 

Nyctidromus  olbitoUii  (Cuyeo),  388 
Trochilid*: 

Tkolurania  colombica  ptmuta,  305 
Cuculidse; 

Crotopkaga  tulcirostris  (Tijo-tijo,  gar- 
rapatero,  zopilotillo),  147 
Rhamphaatidx: 

Pltroglnjsvj  Mrjttatus,  154 

fruitful,  254 
Rhampkostot  tocord  {Qnioro,  toucan), 
*54 
brmcarinattu  (Curre  grande,  tou- 
<*n),  jS4 
Piddx: 

Carphlarus  lituatiu  icapvtarii,  216 
TyrannidK: 

Mu!cicora  forfuata,  95 
Turdidas: 

Planestuni  grayi  caiius  (Robin),  71 
Confide: 

Caloiitia  formoio.  axurta  (Urraca),  419 
Icterida; 

Gymnostinopt    montrutma    (Oiopeft- 

dola,oriole),  17s,  176 
SturntUa    magna    tdticola    (Meadow 

lark),  71 
Zarhynchtu  wagltri  waglai  (Oropcn- 
dola,  oriole),  175, 176 
Fringillidte: 

Brackyrpixa  taptiuis  pemeuma  (Spar- 

■°w),ro 

Mammals 
AlouaOa  mlloia  (Congo  monkey),  46b 
Cihu  taptuinui  (Can  blanca,  Capu- 
chin monkey),  161 
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Ccdofnys  pact  (Tepcxcuintle),  164  Noma  narica  tulUu  (Putte),  470 

Dmtyput  nMtmdmetms  frntJlrMiti   {At-  OJocoiUus  (Deer),  167 

oudilk)),  163  Odoniocalus  castarkensis  (Deer),  367 
Didtlpkii  richmondi  (Richmond'i  opoe-  fumoralis  (Deer),  167 

mm),  319  run  (Deer),  367 

Lmrm  UtUm  (NutrU,  Otter),  S9S  Scivrxs  adolpkri  dort&lit  (Squirrel),  70, 
Mmam*  sarlori  (Deer),  167  458 

una  (Deer),  167  Tkynpura  discern  (Bat),  J9J 
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Acacia,  Thorny,  J» 

Aerial  roots,  2,  178,  392,  408 

Aermotor  Co.,  471 

African  music*]  instrument  in  C.  R., 

416 
Agua  Buena  Creek,  304, 305,  J07  (185) 
Agua  Caliente,  33,  75,  1+8,  IJ4 

Rio,  3*,  93,  14a,  143, 148,  149, 150, 
I$I» 'S4 
Aguaratc,  37 

gold  mines,  20,  381,  411 
Mti„  20, 29, 93,  95,  339,  379.  4°'. 
408 
Aburanculo,  83 

Alajuela,  It,  13,  18,  19,  71,  on,  93,  158, 
183,  396,  324-351,  369,  373,  377, 
410, 451  (3*8, 353);  Earthquakes 
«t,476 
Rio,  338,  365 
Alfaro,  A.,  Prof.,  17,  28,  264,  363, 36s. 
369 
A.  (TurrUlba),  244 
Cuetodio  fTurrucare*),  360,368,369 
Modesu,  361 
Alligator,  311 
pear,  37 
Almuerzo,  425 

Altitudes  in  Costa  Rica,  8, 9,  II,  13,  19, 
90.  94,  IOS,  i«.  "6,  127,  118,  119, 
132,  ISO,  167,  170,  210, 266,  339,  340, 
37o,  397.  404, 433.  44*.  443. 4SO,  4« 
Alto,  El,  11,  12,  18,58,90 
Amarillo,  Rio,  274 
Amazon  River,  Brometiadi  on,  237 
Andeaite,  115 


AndeiitK  lava*,  75,  88 

Pyroxene,  132 
Andrews,  C.  W.,  on  Indian  Ocean  na- 
tive name  (or  dragonfly,  368 
Angeles  de  Cartago,  Los,  40  (32) 
Animal),  domestic,  108,  362,  434 

of  C.  R.,  5"-SiS.  S*8-S»9,  S3*- 
S38,  S47-SS4 
Anona*,  37,  74,  384 
Antenna-cleaners,  240 
Ant-Kke  flies,  397 
Ant-lions,  winged,  377 
Ant  thrushes,  21s 
Ants,  Army,  206,  308 

Army,  on  guard,  307  (185) 

Crickets  associated  with,  202 

Foraging,  308 

Fungus-growing,  I79>  H1  (*33) 

in  bromeliada,  89,  231,  232,  234, 
236,241 

Leaf-cutting  or  Parasol,  5,  179-183, 
207,  212,  286,  366,  367,  36S,  397, 
(176,  177.  1B4) 

nest  on  grass,  232 

on  bull's  horn  thorn,  320, 333, 365- 
367.  368.  395.  397, 4*3.  45",  45* 
(368) 

on  Ctctopia  trees,  177 

Red,  in  doors,  252 
Apollinarii  water,  466 
Aquiarea,  Rio,  249 
Arachnid*  of  C.  R.,  512,  536,  5*8 
Arbol  de  pan,  is 
Archeology  of  C.  R,  538 
Armadillo,  70,  204,  26a 
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Amid,  Gigantic-leaved,  167,  334 

Arrow  poison,  309 

Assassin  bug,  447 

Aasman,  Senor,  360 

Alter*,  86 

Atena*.  19 

(ttatkm)  30,  374, 376, 377, 378-379, 
384.  38S.  389,  476,  479 
Atlantic  and  Pacific  slopes,  Difference* 

between,  9-10, 18,  3*3,  34s,  346,  365, 

410 
Ami,  Rio,  149 

Bag- worms,  III,  133 

Baker,  W.  F.,  on  antenna-cleaners  of 

beetle*,  140,  footnote 
Baldiocedo,  E.,  43 1 
Baldwin'*  Pedagogy,  471 
Bale*,  La,  19 
Balaam  of  Peru,  390 
Balaams,  86 
Bamboo,  86,  n; 

Moaquitoet  of,  160 
Banana  plantation*,  7, 14, 15, 17,86,381, 

389-391,  398,  399,  303,  311,  330 
Banana,  Rio  or  River,  4,  7,  16,  398, 

310-313.  314.  4*9 
Banana  River  Country,  341,  398-333, 

199,  map,  436  (333) 
Bananas,  Cutting  and  loading  of,  4,  389, 
390,394 
Grade*  of,  390 
Shipping,  3,  4,  39s 
Bananito,  Rio,  398,  319-331 
Bunds,  Musical,  39,  45,  46.  47.  48,  49. 

5*i  34*.  344.  454 
Banks,  N.,  333,  377 
Barahona  y  Compania,  473 
Barba  (town),  333;  Volcano,  B,  19,  so, 

*9.  93,  95.  "6,  139,  iso,  371,  335, 

338,  34*.  349,  351.  378  {338,  337) 
Barbed  wire,  34,  83, 91, 100,  333,  434 
Barbeiro,  447 
Barbudoi,  454 


Barnes,  J.,  163, 1B0,  370,  371, 371,  374. 

377,379 
Barranca,  17,  336 

Rio,  406 
Barrett,  O.  W.,  on  dragonfly  lame  in 

bromeliad*,  330 
Basalt,  133,  36s,  376,  383 
Basilisks,  149,  364 
Bate*  on  monotony  of  tropical  forest, 

J«6 
Bathing  at  Puntarenaa,  407 

Black  Vulture,  71 

Humming  bird*,  338,  305 
Batrachia  of  C  R.,  515,  553 
Bat*  in  Heliconia  leaves,  393 

in  a  log,  305 
Beau,  36,  107,  17'.  S36,  44* 
Bearesem  East,  398,  310,  313 

West,  398,  313,  314,  319 
Bebedero,  413 
Beehive  Road,  143,  147 
Bees  in  orchid  %  baskets,  385 

King  of  the,  114 
Beetle,  A  Spider-like,  395 

associated  with   leaf-cutting  ants, 
179 

Blister,  134 

Harlequin,  333  (33;) 

larra  in  bromeliads,  334,  343,  386 

larva:,  Luminous,  171 

producing  sound,  333 
Beetles  at  electric  light,  65,  67,  380 

at  high  altitude*,  113,  134,  135 

Golden,  113 

in  bromeliads,   134,  333,  340,  386, 

388  {33*) 
in  Heliconia  leaves,  394 
on  Bull's  horn  thorn,  394 
on  Morning-glory,  357 
Potato,  8s 
Rose,  101 
Tiger,  410,  438 

with  antenna-cleaners,  340  (333) 
with  dimorphic  males,  197 
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with  hornt,  65  68,  224  (64,  65)1 
U*e*  of  the  homi,  69-69 
Beet*,  206 

Beggar*1  tkka,  297,  365 
Begoniai,  86,  94,   161,   17),  193,  210, 

"4.  39*.  396 
Belen,  444,  446,  467 
Bell*,  Church,  115,  148 
Belt,  Thomas,  1,  8] 

on  -iearia-d  welling  ant*,  366 

on  leaf-cutting  ant*,  179,  181,  366 

on  the  puote,  470 
Beotficio,  187,  314,  31S,  336,  327 
Bennett,  A.  L.,  on  uie*  of  horn*  of 
beetle*,  68 


Bennudez,  Rio,  19 

Beverly,  198,  313 

Bibliography  on  Cottt  Rica,  $12-541 

Biography  in  C.  R.,  540-54" 

BioUey,  P.,  a?,  »8,  149,  163,  399,  404, 

470 
Btologia    Ctntrali'Amtruana,    64,    98, 
163, 212,  footnote,  261,  275,  309, 410, 
4S9 
Biology  of  C.  R-,  5>*-S'S>  5*8-541 
Bird  feeding  on  moth,  64 
Bird-neat*  in  abandoned  termite*'  neit*, 
45* 

in  bull'*  horn  thorn,  45a 
Bird  long,  176 
Bird  with  carpal  spur,  155 
Birda  in  crater*  of  Irazu,  126,  133 

of  C.  R.,  S36-S37-  SS3 

Water,  468 
Birrit,  Rio,  18 
Blackberries,  74,  87,  150 
Black  Flies,  436 
Blair,  Mr.,  289,  190 

Blanco,   Rio   (Guanacattc),   432,  433, 
414, 435.  436,  438,  441 

(Lim&n),  6 
Blood-racking  cone-nose,  447 
Bloodworm*,  55-56,  236 


Bloody  ditch  at  Carttgo,  75,  80 

It*  fauna,  80-81 
Bobo*  (bird*),  341 

(fi*hes),  264,  277 
Bobon,  470-47"  (46s) 

Eatero  de,  414, 471,  472 

Rio.  444.  471 
Bongo,  414 
Bonilla,  i,  451, 45a,  453, 463, 466, 469, 

470 
Bonnefil,  Don  Pedro,  386,  400 

frna,  373.  386,  399  (39*) 

Senorita,  386 
Boqueronea,  Lot,  417,  444 
Borage,  Blue,  86 
Boulder*,  Black,  37s 
Brade,  A.,  30 
Brandon,  Mr.,  310,  31a 
Brasil,  El,  3*4,  335-351,  343-344.  34*- 
35'.  359  (3*8,  3J3) 

Rio,  3*5.  335,  336 
Bread,  38,  108,  362 
Breadfruit,  15 

tree*,  7, 15,  283,  300,403 
Brenea,  E.,  106,  108,  109 

Sra.  R.,  too,  108, 100,  137 
Brick-making,  145 
Brocket*,  367 

Bromdiada,  15,  74,  86,  89,  133,  137, 
159, 160, 161,  330-243,  348,  364, 
378,  33*.  354,  36S.  459  ('S3) 

at  Su rubra,  393 

Fauna  of,  89,  133,  159.  >6"t,  >30- 
M3,  346.  sob,  2B6-388,  393 

on  Irazu,  133,  137 
Broom*,  109,  399 

Brown,  Prof.  A.  P.,  on  volcanic  a*h,  350 
Buena  Vina  (mountain),  9, 1 16 
Bug,  A**aa*in,  447 

Egg-carrying,  80 

Gay-legged,  2S3 

Toad-*haped,  96 

with  expanded  tibia,  253 
Bug*,  Brilliant  metallic,  156 
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BulMghti,  34a,  343,  4SS-4S6,  4S7 
Bull'*  horn  thorn,  330,  333,  365-367, 

39*,  394,  J97.  4»3.45"  (368) 
Biuck,  A.,  on  bite  of  Wytomyia,  160 
Batter,  37 

link  ated  in  C.  R.,  37,  108,  473 
Butterflte*.     See  Lcpidoptera   in  Sys- 
tematic IJit,  551-531 
Butterflte*   at   muddy   place*   and   it 
dung,  163,  119,  369 

dear-winged,  79,  96, 151,  357 

clicking,  396,  334 

Forct,  97,  25*.  *S7,  *74,  Jl8 

in  banana  field*,  195,  296 

in  abade  and  in  sunlight,  79,  96, 
97,  aiB,  357,  318-319 

Metallic  bine,  217,  374 

Mimetic,  08  {96) 

not  eaten  by  bird*,  65,  100 

producing  mind,  396,  334 

Re»*on  for  collecting,  350 

Relation  of  size  of  their  eye*  to 
light  and  shade,  318-319 

deeping,  318 

Swarm*  of,  145,  395,  369 
Butterfly    attracted    to   human    body, 
317,  »9S 

Bold,  374 

Ethereal,  353 

jewelry,  318 

migrating,  105,  143 

Odor  produced  by,  77,  100 

Owl,  318 

pollinating  milkweed,  100 

with  brushes  at  hind  end  of  body, 
76,  77-78,  fig.,  98 

with  dimorphic  lexea,  197 

with  bair  tuft*  on  bind  wings,  79, 99 
Buttrei*  root*  of  tree*,  314,  366,  378, 
331,  393 

Cable  crouing  river,  363 
Cacao,  348,  39S,  320,  390,  393,  435 
Preparation  of,  390,  435 


Cachcibo,  304 

Cachl,  66,  150,  I57-l63>  »6,  139,  410 

(160,  161) 
Cacttu,  Cerem,  413,  450 

Caddice-flie*,  437 
Caddi*  worms,  96 
Cadejoa,  388 

Cafetale*,  18,  83 

Caiman*,  330 
Caimito,  373 
Cairo  Junction,  13 
Calabacero,  391 
Calcareous  rock,  149 
Caldera,397 
Calk*,  86 
Calvo,  Sr.  J.  B.,  » 

Camellias,  6 

Canubar,  304 
Can*  blanca,  188 

brava,  331,  336 
Canale*,  351 

Cana*  Dulcea,  Cerro,  443 
Cana*,  Rb  de  las,  445,  461,  466,  467- 

469.  47C%  471 
Candelaria,  9,  19,  30,  325,  339,  378 
Candelillo,  317,  333 

Cane  (Sugar),  151,  153,  163,  188,  339, 
34<>,3S* 

(Wild),  163,  188,354,359,363,311, 
331 
Capandi,  Rio,  413 
Capuchin  monkey,  361,  461 
Car*  blanca  (monkey),  415,  441,  461, 

470,473 
Caracha,  Rio,  339,  340 
Carao,  428 
Carboncillo,  84  {73) 
Carga  huetoa,  417 
Cariari  (steamboat),  411 
Caribbean  Sea,  9,  311 
Carmen,  40,  41 

Carnations,  103 

Carnegie,   A.,   and   Centra!   American 
Court  of  Justice,  40 
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Carnegie  Museum,  Pittsburgh,  45) 
Carpenter,  Dr.  G.  D.  H.,  on  behavior 

of  butterfly ,  78,  footnote 
Carpintera,  Li,  9,  1 1, 19,  90,  cja,  9J,  94, 

97,  I4».  »5°.  338 

Carretera  National,  90,  94,  331,  386", 

400,  403-405,  431,  43* 
Carriker  on  bird*,  154 
Carrillo,  to,  II,  39 

President  11.,  90 
Carina],  88,  348,  351 
Cartago,  10,  11,  13,  18,  30,  ja-flo,  90, 
93.  9S.  97,  100,  101,  113,  116,  117, 
133,  143,  145,  346,  371,  344,  373, 
47S-49>  (3*.  33. 48,  7*,  480, 481, 488, 
4B9) 
Cartago  and  Banana   River  Country, 
Plant*  and  animal*  common  to, 
333 
Churches  of,  39-44,  473,  479.  <86 

(33,  48,  480,  481) 
Description  of,  33-44 
Earthquake,  at,  33,  40,   117,  47; 

476-491  {480,  481,  488) 
Houses,  33,  47S.  47*.  479. 480. 481, 

490 
Life  in,  J4-S3  (49) 
market,  37-38,  41,  340,  341,  373 
Natural  History  of,  54-89, 97,  100, 
■01,  156,  339,  33S,  376  (184,  333) 
Peace  Palace,  40, 479, 481, 487  {4B8) 
Weather  Records,  501-511 
Weldon't  hotel,  35,  483,  4B3,  484, 
485,  486,  490 
Cartography  of  C.  R.,  533-533 
Cart*.    See  Ox-carts 
Cae  tor-oil,  Sz 

Cmtro  ((teamboat),  473 
Cataracts  near  Orosi,  155,  167 
Caterpillars,  319-333  (3 1 7) 

in  bromeliad,  334,  386  (33a) 


>EX  S59 

Rate  of  speed  of,  331 
with  stinging  hairs,  33O  (117) 
Cattle,  Disposition*  of,  147,  173,  334, 
349.  4>9>  463 
in  Guanacaate,  415,  410,  463 
pastures,  116,  143,  146,  393,  334, 
338,  348,  349,  364, 365,  383,  415, 
*I9 
ticks,  146, 147,  349 
Cebaduta,  19,  30,  373.  374.  37S.  3*1. 

383 
Cttropia,  177,  393 
Cedro,  337,  3*9.  39° 
Cedro  amargo,  337,  415 

pochote,449 
Cegua,  388 
Cemetery  at  Cartago,  44  (489) 

at  Santa  Crux,  457 
Ccnfzaro,  390,  415 
Central  American  Court  of  Justice,  40, 

479,  481,  487  (488) 
Central,  Cordillera,  8 
Cerclos,  88 

Cerro,  El  (flnca),  337-340,  351 
Chagas,  Dr.,  447 
Champion,  G.  C,  67 

on  Cepkaloleia  beetle*,  394 
on  stream-frequenting  moth*,  319 
ChamoiTO,  Senor,  415,  418,  443,  440 
Chandler,   C.   F.,   on   water  of  Agua 

Caliente,  149 
Chapui  de  Torres,  M.  A.,  37 
Charral,  93,  149,  397,  398,  433,  433, 

434 
Chayote,  36,  37,  107,  308,  363  {41) 
Cheese,  37,  108,  473 
Cberrie,  G.  K.,  38 

on  superstitions  concerning  birds, 
388,  footnote 
Chica  de  la  0,  417 
Chkasquil,  431 
Cbicoa,  137 
Chinese,  416,  433,  473 
Chin,  411 
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Chiriqui  (Panama)  119,  191 

Chiriqui,  Rio,  17,  157,  164-167 

Chiriqui  (volcano),  9 

Chimpo  Farm,  300 

Chimpo  Grande  (mountain),  9,  116 

Cho-cho,  j7 

Chorotega  Indian*,  41s,  415,  473 

Cbiiit,   Dr.  H,  on  fern  from   Irazu, 

"4 
Chrutma*,  50,  86 
Chrysanthemum,  86 
Cbryaopid  larva,  308 
Church  at  Cacht,  15B 

at  Orotina,  401 

Stone,  IJ7.  34*  (337> 
Churchet  in  Cartago,   39-44   (31,  48, 
480,48" 

Old,  155,  157 
Chumitate,  88,  157,  396  (89) 
Cicada:,  116,  117 
Cieniguita  River,  301 
Cigar  box  wood,  317 
Oriio,  351,  358 
Ciruela  (tree),  331  (336) 
Gruel**,  Rio,  315,  331,  33a,  33s,  ilfi 
Ciruela*  (ttation},  19,  20 
Cmjanoa,  155,467 
Gtronella-cocoa  butter  mixture  for  in- 

Civiliiu  party,  51 
Ci vi  I  war,  90 

Clark,  Mr.  and  Mr:.  J.  B.,  314,  317, 
3JO.  33*.  337.  338.  339.  340.  341, 348, 
349,  35i.  35*.  35«.  35*.   359.   J*I. 
38* 
Clavel  del  monte,  81  (81) 
Clavelliua,  390 
CUv.  145,  159,  411 
Bluish,  304 

R=d.  *9°,  300,  30*.  434 
White,  437 
Climate  of  C.  R.,  516-518 
Clotely-allied  ipecies,  Segregation  of, 
176,  417 


Cochenour,    Mr.,   on   ditchea   at  Juan 
Vina*,  173 
Messrs.,  187,  189 
Cockroach,  Large,  301, 446 
Cockroachea   in   bromeliadt,   89,    159, 

136,186 
Cock'a  tail  (plant),  151 
Cocoa,  390 
Cocoanut  palm*,  3,  7,  15, 183,  198,  300, 

401,430 
Cocoanuta,  410,  411 
Coffee,  3,  18,  19,  37,  9*.  107,  14a,  145, 
148, 151. 155.  157.  >6>.  i«3.  I**. 
174. 184,  "4.  3*3.  3*6.  338.  339. 
340.  341.  34S.  36*.  390 
mill,  39,  106,  361 

Preparation  of,  31B-33O,  343,  361 
(3*8) 
Cola  de  gallo,  151 
Colegio  de  Senoritaa,  19,  417,  444 
CoUembola  in  bromcliad*,  134 
Colorado,  Rio  (Guanacute),  431,  433, 

433.  435.  43*.  440,  441 
Colorado,  Rio  (Turrialba),  145,  150 
Color  change*  in  a  frog,  73 
Colon  of  insect*  a*  affected  by  age,  59, 

60,409-410 
Columbu*  Day,  51 

ConuMon  Calirkadora,  401,  403,  405, 
406,  410,  4*7. 430. 443. 444. 445. 45>. 
451.  453.  458 
Commissary,  353,  164,  183 
Concave*,  La*,  134,  183  (177) 
Conception  de  Cartago,  33, 141, 143, 341 
Conception,  Rio,  19, 11 
Conception,  Fieita  of  the  Immaculate, 

343 
Co  ne jo,  391 

Conglomerate,  3B3,  434 

Congo  (monkey),  415,  460,  464,  471 
Constrictor  plant*,  ifii,  165,  348,  368 

(160) 
Continental  divide,  io,  II,  18,  90 

Copaiba  baUam,  304 
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Copepod  in  bromeliad,  243 
Con!  near  Linton,  6,  7 
Cordillera,  8 

Central.  8,  9, 168,  171 

de  Gnanacute,  8,  9,  419 

de  Talamanca,  B,  9,  H3 
Cordoba  (Mexico),  130, 137,  393 
Cormorant,  Black,  17, 164 
Com  (maize),  19,  ill,  211,  338 
Corput  Chriiti  celebrations,  49 
Conet,  E.,  423,  431 
Cortess,  373,  379 
Cbrteia,  373,  376,  379,  397 

amarilU,  317,  380 
Cosmos,  86 

Com  Bican  Wood  Nymph,  305 
Coata  Rica  Railway,   II,  14,  15,  169, 

3*4,  37S 
Cot,  101,  104,  in,  114,  us 
Cotton,  6,  439 
Courtihip  of  lizard,  216 
Com,  130 

Coyol,  387,  398,  399  (39a) 
Coyolar,  19 
Crab*  at  Lim&o,  6 

Fresh-water,  104, 106 

Marine,  6,  410,  411 
Crater  at  Juan  Vinai,  169,  171,  187, 

309(168) 
Cretan  of  Iran,  95,  in,  115, 116, 118, 
135,  "*6.  I30-IJ7,  >3«.  »39  ("*8. 
1*9, 136) 

of  Foil,  356-358  (35a) 
Cricketi  awociated  with  ant*,  30a 

Tiny,  aoi,  314 
Crocodile*,  413,  47a 
Crotona,   3,  14,  85,  86,  88,  156,   166, 

336 
Crowing  of  cock*,  471,  477 
Cruets,  Las,  Mu,,  153 
Crustacea  of  C.  R.,  515,  533,  533.  5*8 
Cruz  del  Obispo,  9 
Cuacu,  468 
Cuajiniquil,  159,  345 


EX  561 

Cuba,  Rio,  6 

Cuendiea,  P.  A.,  451,  463 
Cuernezuelo,  453 
Cuetta,  aoo,  314 
Qiipilapa,  8 
Culumate,  413 
Curre  gnndc,  355 
Custard-apples,  37 
Cnstodio'e  houae,  360 
Cuyeo,  38B 

Daddylonglegs  in  bromeliad*,  333,  386 

Swarm  of,  449 
Dairy,  1 19 
Daiiiet,  86 
Damselflies,  54 

Dances,  416,  453,  456,  473  (457) 
Darwin  on  use*  of  beetles'  horns,  68 
Deer,  366,  364,  440,  489 
Derrumbadero*,  Laguna  de,  112 
Dcaengano  (past),  1,  B,  39,  349 
Destierro,  la 

Diana  Club,  360,  363,  364 
Diatoms  attached  to  dragonfliea,  aoo- 

Dimorphism  ut  one  sex,  197, 410 

Sexual,  Cases  of,  59,  61,  63,  65-68, 
>93,  303, 410 
Dipper,  The,  411 

Dirii,  Rio,' 448, 451, 45a,  453, 466 
Dirumbo,  Laguna  del,  in,  112,  113 
Discrimination  of  coffees.  Fine,  330 
Disease  transmitted  by  bug,  447 
Ditches  aa  field  boundaries,  33a 
Doane,  R.  W.,  on  use  of  horns  of  beetle, 

69 
Doll,  J.  W-,  on  use  of  horns  of  beetle,  68 
Domingo  Santo  de  Ramos,  45 
Dragonfliea.    See  Odonata  in  Systematic 
Li*t,549 

Absence  of  geographical  races  in 

certain,  59 
Absence  of  imago*  where  exuviae 
are  abundant,  313 
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after  motet  along  river  banks,  163, 

263,427 
■lighting  on  hone*,  152 
and  hawk*,  J19 
and  lizard*,  199,  107 
a*  human  tpiriu,  139 
at  higher  altitudes,  1 11 
caught  in  spiders'  webs,  413 
Colon  of  affected  by  age,  59-61, 

409-410 
Colon  of  eye*  of,  185, 218, 159, 292, 

316,  J7I,  463 
common  to  Cartago  and  the  east- 
ern U.  S.,  57-60 
Dittribution  of  affected  by  defor- 

eWatiou,  335 
Dimorphic,  59,  61,  62,   193,  197, 

303,  30B,  410 
Eye-color  and  habit*  of,  185 
Flock)  of,  305-306,  311,  319,  426- 

427, 448,  462 
in  banana  field*,  291, 192,  305 
inhabiting  waterfall*,  193-101,  no, 

384 
in  wet  *ea*on,  288,  399,  400 
laying  egg*,  62,  156,  102-193,  198. 

*38,  174.  303,  308 
new  to  C.  R-,  96, 155, 157,  »S9.  *73. 
274.  *79.  *9*.  *97.  3".  3i6.  367. 
377.  395.  429 
of  forest*,  162,  172,  314-319,  459- 

460,463 
of  Laguna  Garzal,  462 
of  the  ahade,  228,  251,  256,  275, 

314  319.  335.  336 
of  the  aunlight,  191,  102,  318,  335, 

336 
of  the  twilight,  161,  163,  316,  417 
of  waterfall*,  56,  193-101,  110,  384 
pairing,  193,  194,  195,  139 
patrolling  limited  areas,  95,  191 
Place- fascination  for,  185 
Popular  name*  for,  75,  229,  368, 
4*5 


Relation  of  size  of  their  eye*  to 

light  and  shade,  316-319 
Seasonal  distribution  of,  193-197, 

198,  208,  368,  410 
Significance  of  coloring  of,  59,  256, 

308 
Stigma  of,  58 
Submerged,  174,  303 
Transformation  of,  196,  235,  237, 

3*3.  3*4.  395  (»3*> 
whh  very  long  bodies,  228,  238- 
239  (*3*> 
Dragonfly  active  in  rain,  254 
Largest  living,  272 
larvc,  Gill*  of,  190-200,  204,  236, 
384  (185) 
in  bromeliada,  159,  161,  zja, 

232-237,  288,  393 
in  river  tand,  162,  396 
Minnow-like,  324 
Rearing,  54-57,  63,  195,  233, 

*35-*37.  344.  4»8 
Sand-grubbing,  161,  396 
Drinking.  *44.  344.  4°8.  45<S 
Dry  aeawn,  10,  318,  344,  345,  346 
Duck*  at  Ochomogo,  91 
DueSo  del  monte,  388 
Dulce  Nombre,  33,  154 

Earthquake*,  33,  117,  246,  339,  475- 
491,526 
of    1910,   40,    212,    385,    476-491 
(480,481,488) 
Earthworms   in   bromeliadt,  234,   236, 

146,286 
Earwig*.  370,  37S 

in  bromeliadt,  89,  159,  234,  286 
Eatter,  49,  480 
Echeverria,  13 
Echeverria,  Dr.  E.,  5,  6 
Echeverria,  J.  F.,  17 
Eclipse  of  moon,  280 
Education  in  C.  R.,  20,  142,  388,  464, 
47".  541 


3,g,t,zcd  by  Google 


Egg-disk*  of  hellgrammite,  186 
Egret*,  4I] 

Election,  Presidential,  51-53,  144 
Electric  lights,  Insects  at,  63,  64,  65, 

156,280 
Elevation  of  coast  near  I  Jmon,  6 
Elliott,  D.  G-,  on  Costa   Ricsn  deer, 

366 
FJtringham,  Dr.  H.,  on  •cent  organs  of 

butterflies,  78,  footnote 
Emilia,    La,   139,   98],   384,   187,   188 

(1J3) 

Euutite  andeakc  ash,  350 
Entrance  route*  into  C.  R-,  1 
Epiphyte*,  is,  18,  74,  80, 159, 161, 166, 

209,  314,  230-234,  »j6.  *37.  »39.  H*. 

348,  351,  364,  378,  381,  283,  285,  331, 

332.  354,  365,  434,  459  (160,  161, 

*33.  *$Q 
Eruption  of  Irazb,  116,  475 

of  Poii,  350-359 
Eruption*  of  Turrialba,  246 
Etcazti,  389 

(Cerros),  9,  30 
Escobal,  19,  399 
Escoba*.  399 

Escobilla,  85,  93,  322,  39S,  413 
Eaparta,  II,  18,  403,  404, 405 
Eapatula,  468 
Esperanza,  La  (finca),  341 
E*pino*o,  G.,  43a,  436,  438,  440 
Eequivel,  M.,  438 
Estrada,  16 

Ethnology  of  C.  IL,  538-540 
Eucalyptu*,  300,  315 

Evening  primrose,  86 

Examinations    of   teachers,    403,    4 10, 

430 
Eye-color  of  insects,  185,  238,  259,  292, 

316,  371,  463 
Eye  of  the  01,  178 
Eye-size  in  insects  and  light,  316-319 


)EX  563 

Faquin,  2 

Fsj»ega,3i8 

Farmhouse*   in  the    banana    country, 

270,  184,  289,  300 
Fences,  Living,  82,  331,  416 
Fern*,  86,  89,  96,  124,  137,  150,  152, 
159, 160, 164, 166,  173, 191, 192, 
204, 209, 210,  213,  314,  248,  251, 
25s,  260,  264,  378,  326,  344,  393, 
435  0*0} 
Maidenhair,  191,  310,  386,  396 
Ferraj,  J.  J.,  37 
Ferrocanil  al  Parifico,  18,  386 
Ferry  on  Rio  Tempiaque,  417-418,  443 
Fiesta*,   3+*-34*.   3«8,   4"6,    454-457 

(4S6,  457) 
Fig*,  2,  74, 165, 166,  336,  347,  368,  389, 

432 
FOadelfia,  391,  416-417,  443,  444.  446. 

471  (4»S) 
Finca,  338,  339 
Fireflies,  173 
Fireplace,  360-361 
Fireworks,  50,  343,  456,  457 
Fishes,   Dynamiting,  277 
Millions  of,  312,  320 
of  C.  R.,  515,  536,  552 
Spearing,  454 
Flag*  (Iris),  106 
Flies,  Ant-lite,  397 
at  Cartago,  73 
Beautiful  Syrphid,  80 
Blood-tucking,  267 
in  Heliconia  leaves,  393 
new  to  C.  R.,  39J 
Robber,  411 
Flood  mark*,  415,  470 
Floods,  10,  14,  16,  113,  160,  345,  362, 

joo.  3"3,  335.  4'5.  470 
Flor,  La,  154 
Flore*'  potrero,  333 

Florida,  12 

Florida  road  (near  Gui  piles),  277,  379, 
280,  381 
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Fly-catchers,  Scissor  uil,  9$ 
Fly  larvae  in  bromeliads,  242 
Fly,  Witp-like,   in  leaf-cutting   *nt»' 

neat,  181 
Fomtnto,  Memorial  it,  18 
Foiueca,  Sefior*,  470,  471,  47a 
Food,  Human,  20,  36-37, 107, •  **,  MI, 

340.  36a.  387.  44«.  454.  459 
Football,  455 

Forest    in    Reventaz&n    valley,   Juan 
Vina*,  114-315 
near  Guapilet,  274,  277,  278,  281 
near  Santa  Cruz,  459-462 
treet  In  clearing*,  15, 170,  390 
Forest*  in  C  It,  251,  260,  346,  415 
Forget-me-not*,  123 
Fossils,  369 

Frijole*,  36,  340,  36a,  433 
Frio,  Rio,  439 

Frio,  Rb  (near  Santa  Crust),  46] 
Frog  changing  color,  73,  74 

secretion   for   dyeing   and   anew 
poison,  309 
Frog-hopper*,  444 
Frog*  at  Ochomogo,  91 

Bright-colored,  309,  310 
Fruhatorfer,  H,  on  Aforpko,  217 
Fruit*  at  Cartago,  36-37,  341 
Fruta  de  pan,  15 
Fumarole*  of  Cerro  Guachipelfn,  436- 

437  (393) 
Fungus  grown  by  ant*,  179,  241 

Gadow,  II.,  on  frog,  309 

on  opisthoglyph  snakes,  187 
Gallito,  EI,  323 
Gambling,  416 
Garlic,  106 
Garrapata*,  147 
Garrapatero,  147,  322 
Garzal,  Laguna,  461-462  (424) 
Gatun  Lake  (Panama),  467 
Gavilan  tijerilU,  215 
Gavilan  (tree),  284,  327 


Gengibre,  390 

Geographical  race*  of  animals,  176 

Geography  of  C  K,  522-523 

Geology  of  C.  R.,  5*3-5*4 

Germania,  12 

Giantess  (giganta),  454  (456) 

Gill*  of  insect*,  199,  304,  20j,  236 

Ginger,  390 

Wild,  7,  M4  (257) 
Glacial  relict  (fern),  124 
Godman  and  Salvin  on  butterflies,  98, 

117 
Goethite,  437 
Gold  mines,  20,  382,  411 

ornaments,  III,  184,  408 
Golfo  Dulce,  410 
Gougora,  Cerro,  433 
Gonzalez-Vlc-uez,  C,  116,  148,  491 

President  C,  323,  402,  487 
Good  Friday,  48,  267 
Grapefruit,  151,341 
Grass,  High,  213 
Grasshopper,  A  tree,  424 

Lubber,  286,  291 

with  metallic  green  color,  202 
Grasshoppers    at    Hacienda     Guachi- 
peto>.  434-435.  437 

Popular  name  for,  415 

on  Irazu,  III 

Sand-colored,  162 
Gravel  Red,  154,  156,  300 
Grave*,  Indian,  ill,  174,  284, 453, 463, 

464,  465  (4*9) 
Grecia,  339 
Grey  town,  1,  3 '9 
Grouse-locust*,  202,  426 
Guacal,  391,  403,  458,  466 
Guacamayo,  86,  93,  158 
Guachipettn,  Cerro,  433, 438,  440  (393) 

Hacienda,  431,  433-43*.  43«,  440, 
441.  459 

(tree),  327,  382,  390,  423  (336) 
Guflcimo  Junction,  12 

Rio,  289 
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(village),  97, 245, 188, 290,  392, 397, 
3 '8,  «S 

(tree),  370,  371,  413 
Guadalupe,  40,  44 

Guanacatte  (tree),  19,  384,  326,  317, 
344,  J47,  J69.  380,  39*,  398,  415 
{336,  369) 

Cordillera  de,  8, 9,  419 

(province),  344,  401, 410,  415-474 
Peculiarities  of,  473 
Guipilea,  n,  11,  97,  24S.  "7°.  *7*«  *83. 
"88,297,463 

R»,  275,  177,  +27 
GuapinoL  337,  347,  384,  389,  390 
Guarco  valley,  30,  33,  143 
Guardia,  General  T.,  11 
Guaria*,  418 
Guarumo,  177  (176) 
Guava  jelly,  174 
Guavo,  34s 
Guayabo,  174,  248,  331,  333,  413,  433 

(3*9) 
Guayacin,  327,  380 
Guinea  corn,  370 
Guijarro,  83,  87  (89) 
Guitite,  84,  no,  114, 118, 171  (80) 
Gutz,  Cerro*  de,  44; 
Gunther  on  frog,  309 
Gute  Hoffnung,  14 
Gutierrez,  T.,  164 

Hacienda    GuachipeUn    (ace    Guachi- 

pelln,  Hacienda) 
Maria,  306,  307 
Hair  favored  by  bee,  385 
Hamburg- American  line,  1,  395 
Hampton,     G.,     on     sou  ud-produ  ring 

butterflies,  334 
Hanmann,  C.  V.,  453 
Hat*,  Palm,  399 
Hawk*.  I57,3'9.45* 
Hay*.  Diego  de  la,  116,  117 
Heltconiat,  Fauna  of,  360, 393-394  (257) 
Heliotrope,  86 
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Hellgrammite,  186 

Hemerobiid  larva,  308 

Heredia,  13,  19,  90,  93,  323 

Heron,  Night,  468 

Heron*,  91,  311,  413,  468 

Herradura*  (Mu.),  339,  397,  408 

Hervidero*,  148, 164 

Hew,  B.  M.,  is*.  *53,  *S5.  *S9»  *&. 

303,364 
Hibiaeua,  6 
Higueronea,  2,  39,  74,  326,  344,  347, 

389.  39°,  4SS  (40) 
Higuito,  EI,  403 
History  of  C.  R.,  540-541 
Hitchcock,  E.  J.,  268,  398 
Hoffmann,  135 
Hoja  del  aire,  82 

de  pato,  167,  334 

de*en,  390 
Holanda  farm,  304,  305 
Holy  Week  celebration*,  45-49 
Honesty,  37a 
Honeysuckle,  86,  285 
Homillas,  La*,  436, 438 
HorquetiUa,  94 

and  paint,  358 
Hone,  Galloping,  166,  464 
Hone*,  130,  351,  3S8,  370.  431,  433, 
436,464,467 

avoiding  antt'  nests,  182 
Hospital  at  Limon,  5 
Hotel  at  Atena*  Station,  378,  381 

at  Cartago,  35,  482,  483,  484.  *85. 
486.490 
Hot  Spring*,  148,  149,  164,  437,  461 
House  at  Cachi,  160 

at  El  Brazil,  335 

at  Hacienda  Guachipelln,  434 

at  Jimenez  Lecheria,  120,  131 

at  Sombre*,  386  (393) 

at  Turrucare*,  360 

Indian,  311 

in  Tiena  Blanca,  106 
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HootM  in  Carta  go  (*ee  Cartago,  Houaet) 
in  Guanacaate,  417,  433,  434,  44s, 
458,  464,  470  (456,  457,  465) 
Howling  monkey  (*ee  Congo) 
Huckleberries,  114 
Hugel,  Baton  v,  on  u*e  of  horn*  of 

beetle,  69 
Hide,  390 
Human*,  J.,  190 
Humming-bird*,  84,  no,  114, 133,  165, 

338,305 
Hurtado,  Governor  A.  A.,  410,  427, 431 
Hut,  an,  397 

Hydra.,  57 

Ichneumon  fly,  237 

Igkaiu,  It,  51-53 

Iguana,  301,  444,  451,  457,  470 

Image,  Stone,  114(113) 

Immaculate  Conception,  Fietta  of  the, 

S4*-J44 
Independence  Day,  51,  47a 
Indiana  Junction,  11 
Indian  family,  211 
Indioa.449 

hformaeHn,  La,  53,  402 
Inheritance    of    mutilation,    Apparent 

ca*eof,62 
Inhospitable  farmer,  91 
Intecu  of  C  R.,  S'J-SIS.  S3*.  533- 

536,  548-552  (frondip.,  64,  65,  96, 

184, 185, 193,  200,  217, 114,  225,  232, 

*33,  368) 
Inacct*  at  high  altitude*,  112,  126, 133, 

134.  I3S,  35«.  3S7 
Institute  FIiico-Geogrifico,  18,  476 

Meteorologico  National,  28,  476 
Intercontinental    Railway   Commission 

on  altitudes,  404,  433,  footnote 
Inviemo,  10 

Iraiu,  8, 9, 10,  n,  18,  29,  32,  36,  37, 90, 
93,  95-  96,  100,  104,  in,  us, 
116-141, 143,  150,  160,  209,  24s, 
*7".  33S.  338  (16) 


Oaten  of,  95,  tit,  115,  116,  117, 
125, 126, 130-137,  231,  239  (128, 
i»9.  »«) 
Eruption*  of,  116,  475,  480,  482 
Forttti  of,  III,  116,  119,  123,  127, 

>J9>  3S4  (i*8> 
(Shop),  48s  (480) 
Iron  grain*,  Metallic,  336 
Isolation  of  dwelling*,  441 
laopod*  in  bromeliad*,  89,  234,  286 
Itabo,  332 

Itinerary,  Author*',  493-500 
Itiquia,  Rio,  338 

'jade  celt,  114,453 

Jaen,  K,  458,  459,  462,  464 

Jalacate,  150 

Jamaican  negroea,  5,  344,  353,  255,  262, 

"69,  4«9 
Jaamine,  86 
Jay*,  417, 439 
Je*u*  Maria,  Rio,  404 
Jicara,  248,  390,  391,  403 
Jim  Crow,  71 
Jimenez,  13 

Lecberia,  37,   101,   118,  119-123, 

353,  354 
Rtcardo,  37,  si-53, 119 
Rinaldo,  467 
Jocoaal,  Cerro,  88,  149,  150,  152,  154 
Jocote,  331,  333,  334,  344,  405  (336) 
Joeotea,  Loa,  417 
Jorquito,  215  (216) 

Juan  Vina.,  13, 17, 66, 88,  89, 145, 169- 

243.  **>>  288,  368,  385,  39a,  394, 

397. 4"0,  479, 48a,  483  (l«,  169, 

176,  177, 184, 185,  19a,  193,  300; 

301,  316, 317, 334,  "5.  *3*>  *33) 

village,  189 

Junta,  La,  11, 13, 16,  368,  371,  372, 383 

Jupiter  (plant),  6 

Kamuk,  9 

Katydid,  A  lichen-imitating,  174 
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food  for  lizard,  107 
provision  for  wasp,  174,  17s 
resembling  ipider,  337 
with  very  long  mcmberi,  103 

Kdtn,  J.  M,  353 
Minor  C,  11,  319 

Kite*,  Swallow-tailed,  215,  316 

Knab,  Y.,  160,  393 

on  bromelia-dwelling  iuaects,  230, 
337,  343 

Lace-wing  fly,  126 
Lacroix,  J.,  113 
Lagiirtillo,  398 
Lagarto,  41] 

Landowner),  Number  of,  318,  334 
Landslides,  16,  30, 108, 113, 113,  363 
Lanea  on  Irazu,  IOI 

Laokctter,  Mr.  and  Mr*.  C.  II.,  157, 164 
C.  II.,  160, 161, 163, 165, 168, 410 
Lantana*,  74,  83,  86,  87,  88, 150,  433 

Lapse,  La*  (place),  30,  31,  33 

Lapa»,443 

Lapilli  of  Irazu,  133 

Larkipur,  86 

Larva  bearing  it*  food-rejecta,  333,  308 

Laurel,  327 

Lava*  near  Turr&carea,  376,  383 

of  Irazu,  133,  376 
Leave*  of  trees.  Dropping  of,  314,  344, 

34S.  346-347,  3«9,  389 
Leechet,  81,  106 

feeding  on  insects,  81 
Lemon,  335,  390 
Lengua  de  vaca,  84,  350  (81) 
Lepidoptera,  of  forest  and  open  country 
compared,  379-380 
RichneM  of  C.  R.  in,  189 
Liana*,  15,  166,  314, 151,  360,  365,  378, 

393 
Liberia,  381,  3B9,  412,  419-431.  433. 
441.  443,  443  (64.  4*4) 
Rio,  433,  433 
Librarie*,  School,  471 
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Lkeo  de  C.  R^  30,  422,  455, 463, 467 
Lichen,  Katydid  reaembling,  174 
Light  a)  affecting  distribution  of  in- 
sect*, 96 
Lignum  vine,  337 
Liliei,  86,  106 
Lima,  430 

Limon,  1-7,  8,  10,  11,  11,  306,  398,  303, 
3 '4 
River,  303 


Lindo,  Messrs.,  187,  190 

Lingui)tic*  of  C.  R-,  538-540 

Literature  on  Co*u  Rka,  512-541 

Lizards,  3,  5,  199,  369,  333,  470 
abundant,  308,  450,  451 
hunting  insect*,  199,  307 
inflating  dewlap,  316 
traveling  over  water,  333 

Lizard'*  tail,  398 

Llano  Grande  (Cartago),  100,  101 
(Guanacaite),  419,  443 

Iiorono,  3B8  ' 

Lorn**,  La*,  12,  16 

Lopez  de  la  Flor,  Governor  J.,  206 

Lorito,  286 

Lore,  251 

Loroa,  443 

Lumbering,  337 

Luminous  insect*,  1 71-173 

Lupine*.  86,  133,  137 

Lydekker  on  deer,  267 

Macaws,  36,  387,  415,  443 

Machete  for  gardening,  184 

Macho,  Rio,  164,  165 

Madera  negra,  326,  345,  416 

Madre  de  Dios,  12 

Mahogany,  327 

Mail*  free  to  periodical*,  36 

Mai*  de  Guinea,  370 

Maize,  19,  38,  86,  91,  93,  100,  108,  no, 

1 16, 143,  306,  310,  314,  338.  J*4-  370. 

37S 
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Malaria,  5, »<2,  325 
Malloch,  Mr.,  393 
Mallow,  94,  173,  257 
Mammal*  of  C  R,  537-538,  553 
Mandator,  188,  304 
Mandarins,  390 
Mangle,  413 
Mango,  37,  70,  3*4 
Mangrove,  Black,  413 

Red,  413 
Mangroves,  408,  413 
Manihot,  36, 106,  210 
Mann,  Prof.  A,  on  diatonu  on  dragon- 

fliet,  200 
Mauo  de  piedra,  38,  39,  361 
Mam  field  (pirate),  206 

a  (land  measure),  26$ 

I,  86,  148,  341,  390  (337) 

.47* 

Map*  of  Guanacaste,  433,  434,  469 
Maranon,  383,  384,  390  (377) 
Mara  villa,  Rio,  338 
Maria  (tree),  336,  338,  423 
Marigolds,  86 
Marimba,  416,  456,  473 
MaripoiM  (plants),  284 
Masquerader*,  342,  343 
Mata  mora,  104 
Matapalo,  1 61,  33  a 
Marina,  II,  12,  206 
Marina,  Rio,  I,  7 
May-fly,  96,  126 
Mazamora,  340 
Meadow-lark,  71 
Meals  (see  Food,  Human) 
Meats,  36,  107,  34°.  J°2, 441 
Medio,     Rio,    44S,    448,    457.    4*3. 

466 
Melastome*,  84,  88,  93,  III,  150,  165, 

250,  336,  423 
Meseta  Central,  10,  358 
Mexico,  Flies  common  to  C.  R.  and, 

393 
Microdiptera,  Collecting,  81 


Migration*  of  insects,  lOj,  143,  265 
Milk,  37,  111 

Coooanut,  420,  421 
Milkweed,  82,  88,  89, 100,  171 

Pollination  of,  100 
Miller,  G.  S.,  on  name*  of  Costa  Rican 

deer,  267 
Millikcn  Bros.,  20 
Millipedes  in  bromeliadi,  286 

Mimicry,  65,  99,  207 

Casts  of,  98,  1 10,  207,  220,  365, 
*?6.  *77.  *95.  3<*,  309,  426  (96) 
Mimosa,  87,  88,  89 
Miocene  fossils,  369 
Miiavalle*,  8,  450,  451 
Mistletoe,  161,  332 
Mi  tea,  parasitic  on  beetle,  70,  223 
Moeller,  A^  on  leaf-cutting  ants,  179, 

241 
Moin,  6 

Moin  Junction,  12 
Molenillo,  390,  425 
Mollusc*  of  C.  R.,  532,  548 
Monkey,  Capuchin  or  White-faced,  36, 

Monkeys,  36,  261,  279,  390,  415,  441, 
«7>  460-461,  464,  470,  472 
and  cacao,  390 

Monkey's  comb,  340,  429 
Mono  bramador,  415 
Mono  de  cara  blanca,  415 
Monte  Verde,  14 
Moore,  J.  P.,  on  leeches,  81 
Morgan,  J.  P.,  459 

(pirate),  306 
Morning-glories,  87,  257,  396,  398 
Mosquitoes  at  Cartago,  32 
Mosquito  larvae  in  bromeliads,  133, 236, 
242,  286 

in  Hrticonia  bracts,  260 
Moths  at  electric  lights,  63 

Day-flying,  110,  265,  276,  291,  308 

eaten  by  bird,  64 

migrating,  265 
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t.  9*.  »9 
WaipJike.  376,  *77,  308 
Mot-moti,  341 


Mtaote,  364 
\g  Muller,  F-,  on  leaf-cutting  ant*,  179 

Murrdl,   G.    E.,    on   uk   of   born*   of 
beetle*.  68 

Mtueo  Nhck>q»I,  17-18,  45] 

Mink  (tee  Binds,  Mutical) 
,,  Myriopoda  of  C.  R,  511,  533,  S*8 

j  Myrtle*,  114,  13*,  355 

Nance,  348,  373,  390 
Naranjo,  Rio  (Cachl),  158,  159 
Naranjo,  Rio  (Juan  Vina*),  173,  184, 
185,  186, 109,  310,  314,  315,  319, 
117;  (town),  369 
t  Natural  Hittory  of  C  R-,  511-540 

Navarro,  Rto,  151,  153,  154 
Negroe*.  +,  5, 14, 17, 344, 155,  363,  368, 

*83.»B9,  3io,3"3,Ji9.473 
Nclaon  on  tbe  Zonchichc  and  the  turkey 

buzzard,  71 
Netu  of  oropcndolat,  175,  350,  369, 
37*,  311  (169) 
of  termite*,  169,  304,  393, 403, 434, 

45S 
of  water  bird*,  468  (456} 
New  England  patture,  Resemblance  to, 

88 
Nicaragua,  1,  278,  431,  473 

Lake,  8,  9,  439 
Nkoya,  96,  113,  397,  408,  473 
I  Gulf  of,  IM,  341,  349,  397,  406, 

408,  411-4".  473 
Night  Hawk,  71 
Noche  Bucna,  La,  50 
Noriega  on  Liberia,  411 
Northern  Railway,  it,  13,  14 
Nuatro  Amo,  19 
Nutria,  395 

Oak  forest  on  Irani,  in,  116,  119,  133, 
137  ("*S) 
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Oak*,  in,  113,  133,433,433 
Obrcgon,  Prof.  M.,  40a,  430 
Ob*ervatorio  Meteorologico  Naciowd, 

47« 
Ochomogo,  Laguna  At,  18,  90,  91 
Ocrtted,  A.  5.,  30,  431 

on  crater  of  Reventado,  [II 

on  Irazu,  119,  114,  137 
Ohaua,  F^  on  uae  of  homa  of  beetle*,  68, 

69 
OjodeAgna,  19, 115,374 

de  buey,  178  (169) 
Old  Line,  11,  368, 170,  383 
Oleander*,  6 
Olive,  87 

Onychophora  of  C.  R-,  533,  548 

OpoMum,  Richmond'*,  319 

Orange*,  37,  103,  151,  153,  300,  335, 

388,  390,  418 
Orchid,  74,  87,  94,  150,  156,  164,  378, 

354,  418,  459 
Orkuajo,  410 

Oriole,  Yellow- tailed,  175,  373 
Orion,  411 
Oro,  Rio,  159 
Oropendola*,  175,  350,  369,  »7»,  3" 

(169) 
Oro*i,  33, 154,  ISS,  157.  164  ('45) 
fall*,  140,  155, 164,  167,  168 
(volcano),  8,  419,  433,  443,   450, 
451 
Orotina,  18, 19,  33,  373,  386, 400-404 
Otomo,  Prof.,  403 
Ortiga,  86,  87,  no 
Otter,  395 
Oven,  369 
OwU,4S3 
Ox-cam,  35, 3S,  3*7, 3*8,  3«9, 33»,  338, 

403,  404,  40S.  43*  (480) 

Pacific  Mail  Steamship,  407 

Pacific  Ocean,  133,  339,  397,  439,  44°. 
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Railroad,  18-13,  37.  3*3.  375.  377. 
4°5.  4=* 
Pacuare,  Rio,  16 
Padilla,  L,  431,  436,  440 
Pailai,  La*,  436 
Pa  ire*,  Rio,  404 

Palm,  Cocoanut,  3, 7, 1.5, 1B3, 198, 401, 
430 

C070I,  398,  399.  V>i  (39a) 

Pejibaye,  no,  399 

Real  (Royal),  3,  370,  399,  4*> 

Sunday  Celebration,  45 

Swamp,  15,  16,  398 

Wine,  398 
Palma  de  nombrero,  399 

La  (pa**),  8,  10,  19. 93. 9S 
Palmaa,  Rio  de  lai,  471 
Palmira,  417,  444,  446 
Palm*,  86,  87,  309, 110,  213, 114,  215, 
351,  360,  274.  S78, 48i,  39s,  315.  353. 
3*5.  39».  398.  399,  405 
Palo  canela,  41] 

de  iiL  408,  413 
Paloiabre,  83 
Panama,  8,  360,  467 
Pando,  Cerro,  9 
Panteon  de  Cartago,  44  (489) 

de  Santa  Cruz,  457 
Papaya,  87,  390,  401, 435 
Paper*   on   author*'  collection*,  512- 

SIS 
Paraiao,  is,  33, 154, 157,  18a,  490, 491 
Paratite*  of  beetle*,  70,  113 
Parrakeet*.  93,  250,  254,  367,  415,  441, 

443.  451 
Parrot*  (tee  Parrakeet*,  Loroi,  Lapat) 

Dyeing,  309 
Pa*o  Tcmpiique,  417 
Pauion  flower,  178 
Pattora,  83,  87 
Patio*  feoffee),  336,  329  (328) 
Pavat,  La*,  19 
Pavou  (bird),  30 

(tree),  301 


Pavonrillo,  87  (88) 

Peace  Palace,  40, 479, 481, 487  (48S) 

Peacbe*,  107 

Peccarie*,  278 

Pega-pega,  365 

Peine  de  mko,  349,  429 

Pelican*,  4,  311,  413 

PeSa  Blanca,  158,  159 

Peralta,  12, 17,  aca-ao?,  318, 435  (233) 

L.114 

M.  C27 
Perez  Martin,  Prof.  A.,  402, 404 
Penpetus,  346-348,  367 
Periquito*,  444 
Periwinkle*,  184 
Pnalangid*.  333,  286,  449,  451 
Philadelphia  North,  305 

South,  398,  299,  300,  364 
Phonograph*,  109,  253 
Photographic  experience*,  86,  95,  103, 
126,  230,  313,  "4.  «5>  »58.  333.  345. 
466 
Pkado,   C,   on   epiphytic  bromeliad* 

and  their  fauna,  340,  342 
Pica-pica,  413 
Pico  Blanco,  9 
Piedra,  38,  39,  361 
Piedra*,  Rio  de  la*,  412,  413 
PUaa,  Cerro  La*,  448-451 
Pill  bug*  in  bromeliad*,  286 
Pineapple*,  17,  37,  110,  130,  144,  300* 

301 
Pinta*,J47 

PinueU*,  331,  337,  379,  431,  453 
Pipa.421 

Pipilachaa,  329,  413 
Pirate*  of  the  17th  Century,  206 
Pisote,  470 

Pitcher  plant,  Mo*quito  of,  360 
Pittier,  Prof.  E.  or  H.,  37, 18,  304, 320, 

379,  416,  footnote,  411 
Pittier  on  altitude  of  Iraxu,  116 
of  La  Carpintera,  90 
on  inland  coral*,  6 
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on  Irszfi,  134 
on  peaches,  107 
Pinter's  map  of  Gnu  Rica,  4)} 

Plaxtas  Usnalrs,  107,  373 
Plaint,  Open,  419 
Planariana,  106,  149 

in  bromcliadt,  134,  234, 136 
Planchitaa,  75 
Ptanuini,  107,  210,  214,  359, 183,  353, 

364,441 
Plant*  at  Cartago,  82-89,  »S° 
at  Liberia,  411,  413 
at  Juan  VuJas,  88,  171,  I7J-I7+. 

178-179,  186,  191,  314,  ais 
of  C.  R-,  5*9-53',  S43-S47 
of  La  Carpintera,  93 
of  Iraxii,  us,  »*3.  "H.  "5.  '33, 
"36-137,  IJ9,  '40,  168,  178,  S3* 
of  Surubres,  389-303,  396.  398-399 
Piatt,  L,,  on  water  of  Agua  Caliente 

and  Orosi,  148,  149,  164 
Poii,  Eruption  of,  3SO-3S'.  480  (353) 
Rio,  340 

Volcano,  8,  19,  10,  39,  88,  93,  95, 
116, 1*9,  371,  313,  335,  338.  349. 
3SO-3S9  (3S*.  3S3) 
Pod*,  Large,  418 
Poinaetria,  83 
Poiaonoui  snakes,  387 
Poke,  179 
Pokebetry,  93 

Polios,  Efficiency  of,  477,  481,  48s 
Pollen,  Violent  discharge  of,  191 
Poppies,  86,  87 

Popular  ideal  on  volcanic  eruption!,  350 
Port,  74,  Si,  87,  88,  89,  161,  3*6,  331, 

34S.  376,  4>6  (17,  *J3) 
Poro-poro,  376,  379, 405,  4>3. 4*9  (376) 
Porphyritic  basalt  lava,  376,  383 
Porpoises,  413,  47a 
Portal,  50 
Portete,  EI,  106 

Pottage   •tamp*,   Method   of  distrib- 
uting, 35 


EX  571 

Potatoes,  100,  107,  116,  143,  363 
Potato  beetle*,  85 

"bug*,"  8s,  113 
Pot-hole*,  438 
Potrcro*,  33, 75, 346, 185, 333,  379,  380, 

4»7,4» 
Pottery,  Indian,  114, 141, 146, 174, 384, 

4S3,  465  (489) 
Prawn*,  313 

Presidential  election,  51-53,  *44 
Print  Jaackim  (steamship),  1,  4 
Processions,  Religious,  43,  45-^9,  454. 

480(49) 
"Protective   Resemblance,"    Cases  of, 

174, 181, 196,  319,  358,  373,  337,  39S. 

4*8,  444 
Pseu  do  scorpion*  in  bromeliads,  133,  386 

on  beetle,  333 
Puerto  Ballena,  411,  413,  414,  471 
Puerto  Hi  1  mo,  414,  471 
Pulperia,  388 

Pumitk  rock,  431,  438,  441 
Puntarena*,  8, 11, 18,  10,346,331,397, 

405,  406-411,  4*1,  45i.  47* 
Punto,  El,  416,  473 
Purdy  Engineering  Co.,  383 
PariaemL  339,  369 

Quebrad*  Clara,  439,  431 

de  Panteon  de  Liberia,  418,  439, 
43  >  (4*4) 

de  Salas,  377,  379,  384 

Honda  (Cartago  prov.),  186,  106, 
307,  308 

Seca,  313 
Qu elite,  431 
Queva,  La,  43B 
Quiebra  plato,  398 
Quintan*,  Padre  F.,  90 
Quioro,  »S4 
Quaarra,  337 

Rabo  de  la  iguana,  156,  398 
de  mico,  36 
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Railroadi,  10-13,  183,  375,  405 
Coachei,  Pa**cnger,  13,  405 
Delay*  on,  12, 13, 1(9-170 
Fare*,  13 
Gauge,  13 

Station*,  lira  of,  12-13,  "9 
Rain,  191, 256,  239,  430,  481.  493"S» 
Rainbow,  Double,  440 
Rainfall  at  limon,  7 

Distribution    of,    9-10,    191-191, 
15°.  *S9.  387.  493-5" 
Rajah,  368 
Ramirez,  Sefiora,  444 
Rancho,  397 

Rattle,  Ceremonial,  48,  141 
Reed,  E.  W.,  Mr.  and  Mrt.,  168,  170, 

177,  180,  188 
Reine  de  la  Noche,  81,  83 
Reforestation,  290 
Religious  celebration*,  41,  43,  45-51, 

454, 480  (49> 
Reptile*  of  C  R-,  515,  53$.  553 
Republicano  party,  51,  344 
"Restaurant,"  A  railway,  10,  170,  384 
Reventado,  Laguaa  de,  95,  III,   ill, 
113,  116 
Rio.  95.  96. 97,  "W,  no,  ill,  in, 
■  13 
Reventaz&n,  Rio,  1,  8, 9, 1 1,  16, 17,  32, 
89, 157, 160-164,  169,  173.  19".  *>9- 
119,  261,  163,  164,  165,  183  (9,  16, 
145.  160.  1*0 
Rcy  de  la*  abejaa,  114 
Reye*.  368 

Rice,  19,  107.  370.  377 
Ridgway,  Mr*.  C,  169,  170,  113, 150 
Rincon  de  la  Vicja,  8,  419,  433,  438- 

439.  443.  45°.  451 
Roach,  Large,  301,  446 
Roache*  in  bromeliad*,  89, 159, 136, 186 
Road  in  Guanacatte,  431 
Road*  at  Juan  Vina*,  177, 184, 109, 112 
Muddy,    177,   184,  314,  316,  327, 
337.  338,  370.  37*.  386,  400 


Robin,  71 
Robk,  371,  373 
Roth*.  M.  V-,  469 
Reck,  DUin tegtating,  259 
Roger*,  H.,  163 
Rojaa,  J.,  17 

RomagoM,  Capt,  406.  *°7 
Romane*  on  geology  of  canyon  at  Co- 
badilla,  383 

on    lava    boulder*    near  Cartago, 
»3 
Roofs,  Plant*  of,  33 
Ro*e  beetle*,  101 
Rosebush,  Large,  101 
Roaei,  75,  81,  86,  87,  88,  103,  103 
Rubber,  Collecting,  321 

tree*,  15,  31I,  390 

tree*,  borer  of,  113 
Rudin,  A.,  481 

J.,  tot,  103 

Sabana,  19,  27,  385 

Sabanilla  (Irazu),  lit,  113,  114 

(near  Alajuela),  337 
Saenz  Vazquez,  Gov.,  306 
Sage,  Blue,  83,  93,  150 
Salamander*  abundant,  308 
Salvador,  270,  377.  280, 188, 189 
Salvillo,  391 
San  Antonio  de  Helen,  19 

Francisco  de  Cartago,  40 

Francisco  de  Tuiv  149 

Isidro  del  Tejar,  33,  143,  143 

Jacinto,  277,  18 1 

Joaquin,  13 

Jcae,  1, 1, 10, 11, 13, 18, 19,  34-31, 
90.93.96.  "09.  246,171,319, 
33*.  363, 402,  406,  476 
Earthquake*  in,  3S5,  476 

Juan,  Rio,  1,  9 

Lucas  (inland),  91,  408 

Mateo,  386,  403 

Miguel  (plant),  93,{i66 

Pedro  de  Poas,  339,*35l-3S* 
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Rafael  de  Cartago,  40,  7>.  101 
Vicente,  Cerro,  433,  434 
Sandal*.  38,  373 
Sand  Hie*'  bite,  Effect  of,  Si 
Sand  fly  Urva  eaten  by  leech**,  81 
Sandpiper.,  311,  413 
Santa  Barbara  (Alajuela),  341,  (3)7) 
(GuanacaKe),  463-467  (457. 4*4. 

489) 
Ko,  46s,  4«  (464) 
Oar*  divuion,  ix,  16 
Clara,  Uanura*  de,  93,  135,  368- 
*97.  349 
Rio,  185, 188 
Cruz  (Cartago  prov.),  190 
(Guanacatte)  414,  439,  445-470 
(435,  456.  457) 
Inc.,  Rk>,  431,  441 
Lucia  (plant),  87,  150,  186 
Maria  Dot*,  339,  361,  378 
Row,  303 
Santo  Domingo,  18,  19,  400 
Santiago,  13,  17 
Sapayo,  107  (41) 

Sapper,  Dr.  K,,  on  altitude*,  430,  foot- 
note 
on  botanical  relation*  of  Guana- 

caste,  473 
on  Initituto  Flaico-Geografico,  18 
on  Irmu,  133,  134 
on  Pacific  R.  R.,  405 
on  Poi*  crater,  356 
on  small  landowner*  in  C  R-,  338 
OH  volcanoes  of  Guanacatte,  443 
Sarapiqul,  Rio,  133 
Sarcbl  de  Grecia,  337,  339 
SardinaL  Cerro  de,  430 
Sarnie  (ffieamihip),  1 
Sawing  by  hand,  443  (465) 
Sawmill  at  El  Brazil,  336-317 
Saxifrage,  115 

Scent  of  peccariet,  361,  379 
Schaui,  W,  139, 163, 189, 370, 371, 376, 
377,  379.  380,  398 


on  lack  of  butterfly-eating  bird*,  65 
on  aeaaonal  dittribution  of  intact*, 

380 
on  tropical  American  Leptdoptera, 
379-*8o 
School  children  at  Santa  Crux  (435) 
Schoolhoute  in  Bolaon,  471  (465) 
in  Liberia,  420,  445,  446 
in  Santa  Cruz,  445,  446,  447  (433) 
In  Tara*  (145) 
Schoolhou*e.,  143,  313,  334,  464  (481) 
Scorpion.,  363-364 

in  bromeliad*,  333,  334,  363 
indoor*,  319,  363 
Sea  urchin  (hell*  at  Linwn,  6 
Seaaonal  change*  at  Cartago,  75-76 
in  plant*,  83-69, 173, 178-179. 186, 
*«4-aiS.  *59.  J**.  344-J47.  364, 
374 


iwcta,   183,   186, 

i93->97>  198,  303,  308,  316,  380, 

368 
Sea»ou>,  wet  and  dry,  10 
Sedge,  156,461 
Seebach,  K.  von,  431, 433, 434 

on  accent  of  Rincon  de  la  Vieja, 

438-439 
Seed,  Intect  like  a  winged,  301 
Seed.,  Peculiar  method  of  discharging, 

375 
Segundo,  Rio,  377 
Seniitive  plant*,  75,  88,  So,  398 
Se*o  vegetal,  430 
Sewing  machine*,  363,  417 
Shade  tree*  in  cafetale*,  83,  345 
"Shady  Lane,"  Cartago,  73,  74.  75.  7*. 

79(73) 
Shark*,  5,  407 
Shrimp*,  330 
Shrine  of  Nuettra  Senora  de  lo*  Angele*, 

43 
It*  healing  power*,  43 
Siete  Cuerot,  416,  417 
Simon*,  345,  350 
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Siquiam,  Rio,  336,  363,  J67,  368,  374 
Siquirre*,  1  3,  16,  170 

Silk),  El,  1S9,  190 

Skeleton  in  Indian  grave.  Fragment*  of, 

46S 
Skinner,  Dr.  II.,  377 
Slug!  in  brorodiada,  236 
Smilet'  work*,  S.,  471 
Smith,  H.  H.,  on  twilight  1 


Smoking,  Children,  361 
"Smoking"  leaf,  39a 
Snail,  Hantbome,  216 
Snail*  at  Limon,  6 

in  bromdiada,  134 

of  the  Rio  de  In*  Can**,  469 
Snake*,  149,  386,  448 

in  bromdiad,  386 

UnobtrviiveneM  of,  448 
Soil,  Depth  of,  at  Guacimo,  390 
Solfatara*  of  Cerra  GuachipeUn,  436- 

437.  438 
Sordi,  Rio,  158 
Sotacaballo,  413 
Sound  produced  by  beetlet,  323 

by  butterflie*,  196,  334 
Southern  Crow,  411 
Spanuh  dagger*,  397,  365 

mo**,  330,  364 

paint  bnuhe*,  87 
Sparrow,  70 
Spearing  fish,  454 
Specie*,  Segregation  of  dowry  allied, 

276,4*7 
Spider  captured  by  wup,  314-33$ 

under  water,  430 

with  dimorphic  male*,  197 
Spider*  in  bromdiadi,  89,  ijy,  3]6 

Orb-weaving,  337 

Poaition*  of  on  their  web*.  337 

Spiny-bellied,  304 
Spider*'  web*  containing  dragonflie*,  433 
Spinea*,  87 
Spitting,  362 


Spoonbill,  Roteate,  468-469  (456) 

Sprinkling  Street*,  34 

Spruce  on  inundation*  along  Amazon, 

*37 
Squadtea,  106 
Squill*,  86 
Squirrel*,  70,  458 
Stable,  Mr.,  188,  189 
Star-apple,  373 
Stephen*,  J.  I-,  125, 440 

on  San  Jo*e,  24 
Stone-fly,  96 
Stonewort,  173 
Strawberriet,  36,  103,  103 
Strawberry  farm,  103 
Street*  in  Cartago,  33-34 
Sucio,  Rio,  11,  11s,  139 
Sugar  cane,  iji,  153,  163, 188,  330,  353 

of  San  Pedro  de  Pol*,  352 
Sugar  in  market*.  340 

mill,  188,  396 

Preparation  of,  188,  339-340 
Sullivan,  Mr.,  304,  303 
Supentitioni,  330,  347,  348,  388 
Surubrea,  373,  387-400.  403  (39*.  393) 

R»,  386,  392,  394,  39c,  399,  400 
(393) 
Swamp  Mouth,  7, 14,  15 
Sweet  alyttum,  87 

william,  86 
Swift*,  216,  440 

Tacacori,  Rio,  338 
Tadpole*,  75,  16a 
Talamanca,  Cordillera  de,  8, 9, 132 
Tarnaga,  2B7 

Ta  man  ado,  Cerro,  463,  470 
Tambor,  Rio,  338 
Tapichiche,  425 
Tapioca,  210 
Tapir*,  282,  305 
Taquilla,  378 

Tarcok*,  Rio  Grande  de,  8,  9,  30,  23, 
130,  339.  349.  3*S.  377.  378,  381-384 
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Targna,  85,  93  (40) 

Tattc,   DucrifiiiiMtion   of   Coffee    and 

Tea  by,  330 
Tejar,  Rio,  143,  14J 
Telegraph  office  at  Tierr*  BUnca,  105 
Telephone,  188,  310,  313,  319 
Temblorea,  385 

Temperature  at  Cartago,  503-511 
at  Laguna  Garza],  461 
at  Santa  Cruz,  458 
at  Turrucarea,  363 
of  Rio  Tircola  canyon,  383 
Tempiaqne,  Rio,  412-414, 417, 418, 439, 

443.  444. 4*6,  471  (425) 
Temporal,  288,  399,  400 
Tenorio,  8,  451 
Tepezcuintle,  164 

'1'erciopelo  de  Santa  Maria,  84  (80) 
Termite*,  169,  291-294,  3<*  37©.  39*. 

403.  4*4,  454 
Terraba,  Rio  Grande  de,  408 
Terrace*,  River,  161 
Theobakl,  F.  V.,  on  trite  of  Wytcmyia, 

■60 
Thorny  plant*,  IS  I,  398,  449 
Tick*.  146,  349 
Tierra  Blanca,  89, 97,  101, 102, 104-1 10, 

114,  118,  117,140,145,211 
Tiger-lilie*,  86 
Tijereta  (bird),  215 
Tijeretat  (bed*),  410 

(chain),  360 
Tijo-tijo,  147,  312 
Tuerao,  Cordillera  de,  473 
Tile*,  146,  148 
Timber  tree*,  3*7 
Timpate,  459 

Tinamaate,  Pico  de,  369,  372,  378 
Tinoco,  F.,  187 
Tura,  165 
T»tt,4a5 

Tizate,  Rio,  371-374,  381,  382,  383 
Tobacco,  162,  163,  zio,  211 
Tobcai,  33,  143 


EX  575 

Tonduz,  A. ,  »8,  186 
Topography  of  C.  R-,  8-10 
Toro  Ainarillo,  Rio,  11,  274 
Tore*,  455  456 
Torre*,  M.  A.  C.  de,  17 

Rio,  19 
Tortilla*,  38, 107,  108,  245,  341,  362 

Making  of,  361 
Toucan*,  177,  154,  267 
Toyogaree,  Rio,  154 
Toy*  at  Chriitma*,  51 
Trade  wind*,  9 

Transpiration  of  leaf,  Vbible,  391 
Transportation    handicapped    by    bad 

road*,  338 
Trapiehe,  339,  352,  396 
Travel*  in  C.  R-,  518-511,  523 
Tree  fern*,  150,  ijs,  159,  160,  166, 173, 

*5ii  435 
Tree  frog*.  Drumming  of,  176 
TreJoa,Dr.E.J.,4S3 
TretpaMing,  91 
Tre*  Rio*.  13,  18, 92, 93  (184) 
Trinan,  Federico,  104,  105,  108,  109 
Prof.  J.  Fidel,  18,  19.  91,  9a,  100, 

ill,  132, 134,  344,  *4*.  *47.  H9. 

150, 152,  360,  361,  363,  367,  368, 

370.  37".  37*.  37S.  376.  377,  386. 

388,  400, 402, 406, 408, 4"A  419. 

420,  412, 4*4, 4*7. 43«.  43",  43S, 

44>,  443, 449,  455,  456, 458, 463, 

46S.  46>.  4«,  48*,  489 
Prof.  J.  F.  on  Iraxu,  131, 134 

on  pollination  of  milkweed,  100 
Triunfo,  Nuettro  Sefior  del,  45 
Trolley*,  301,  304 
Troyo  collection  of  antiquitte*,  28 

family,  483 
Trypanoaomet,  447 
Tacurrique,  12,  170 
Tuff  from  volcanic  art,  131 
Turkey  buzzard,  71 
Tomer,  Mr.,  63 
Tumo  General,  41,  50 
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Turrialba,  Rio,  345,  149 

(town),  13,  16,  17,  x6,  144-15*. 

»S7,  JiB.  3*7  (*S*) 
(volcano),  8,  9,  ">>  11,  116,  130, 
160,  190, 109, 345-146,  >7i.  »«» 
Tnrmbale*  Mn,  401 
Turrucaret,  19,  it,  58,  196,  jj6,  360- 
J7S.  4>° 

Ujarrii,  157,  16} 

Underwood,  C.  t\,  18 

Union,  La,  91 

United  Fruit  Co.,  3,  5, 11,  $1,  iji,  168, 

*«3,  190,  39S.  »«A  »99 
ITrracu,  419 
Uruw,  JJI,  3JJ,  J44.J74 

Vainilla,  158,  317,  331  (33© 
Variation  in  color  of  frog*,  309 
Variety  of  shapes,  etc.,  of  tmall  insect*. 
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Earth  Features  and  their  Meaning 

A  Textbook  for  Cultural  Grants  on  General  Geology 

By  WILLIAM  HERBERT  HOBBS 
Professor  of  Geology,  University  of  Michigan 

Frefiudy  iUuitrattd,  As,  $jM 

"The  purpose  of  'Earth  Features  and  their  Meaning,'  by  Professor 
W.  H.  Hobbs,  is  primarily  to  furnish  a  readable  work  on  miscellaneous 
topics  of  modem  geology  and  physical  geography.  In  bis  preface  the 
author  lays  stress  on  the  fact  that  the  book  is  a  series  of  readings  to  stimu- 
late the  traveler  to  appreciate  the  landscape  wherever  he  may  go.  A 
special  emphasis  is  laid  upon  earthquakes,  volcanoes,  the  work  of  water, 
desert  processes,  and  glaciers.  .  .  . 

"The  book  is  noteworthy  for  the  importance  given  to  the  experimental 
method  in  geology,  for  good  reading  references  at  the  end  of  each  chapter, 
for  an  unusually  good  analysis  of  weathering  and  the  surface  processes  of 
dry  regions,  such  as  dune  accumulations  in  the  deserts,  and  for  original 
treatment  of  glariation." — Nation. 

"The  subject-matter  is  presented  in  such  an  interesting  and  intelligent 
manner  that  the  general  reader  and  student  will  receive  from  its  study  such 
an  understanding  of  the  subject  that  he  will  be  able,  in  his  travels,  to  recog- 
nize many  of  the  earth's  features  about  which  he  has  read.  The  landscapes 
which  are  represented  are  very  largely  those  which  are  along  the  routes  of 
travel.  Much  stress  has  been  placed  on  the  dependence  of  the  chief  geo- 
logical processes  of  a  region,  upon  the  general  climatic  conditions  there 


"This  is  a  book  which  should  be  possessed  by  every  teacher  of  earth 
science  and  geology,  whether  in  secondary  school  or  college.  It  deserves 
and  doubtless  will  have  a  large  circulation."— School  Science  and  Mathe- 
matics. 

"The  book  is  an  excellent  reference  volume  for  students  who  are  in- 
terested in  a  simple  outline  of  geology.  The  volume  has  been  tested  in  class 
work  and  should  prove  its  worth." — Bulletin  of  American  Geographical 
Society. 

Characteristics  of  Existing  Glaciers 

Illustrated,  cloth,  to,  t j  J S 
"Every  geographer  and  geologist  interested  in  ice  will  appreciate  these 
clear  descriptions  and  excellent  illustrations  of  the  earth's  great  glaciera — 
they  make  up  into  a  most  presentable  book."— Nature. 
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A  History  of  Land  Mammals  in  the  West- 
em  Hemisphere 


With  muy  fllustrmtwna  made  from  paintings  by  W.  B.  Honmll  and  other* 

Br  WILLIAM  B.  SCOTT 
Bklr  Pmfeseor  of  Geology  and  Pilwmtoiogy  in  Princeton  University 

Decorated  drtk,  8m,  SjjOO 
For  nearly  half  a  century  a  constant  and  ever-widening  stream 
of  discovery  has  brought  to  light  a  multitude  of  the  animal  forms 
which  successively  inhabited  North  and  South  America,  but  long 
ago  vanished  from  the  earth.  This  wonderful  mammalian  history 
has  been  slowly  and  laboriously  deciphered  by  many  workers,  and 
the  results  of  their  investigations  are  scattered  widely  through  the 
scientific  journals  of  nearly  every  European  language  and  are  thus 
inaccessible  to  the  general  educated  public  It  is  highly  desirable 
to  bring  together  the  more  significant  of  these  results  in  a  form  which 
shall  be  intelligible  to  the  reader  who  is  interested  in  the  progress  of 
science,  but  cannot  make  use  of  technical  papers.  After  a  discussion 
of  the  methods  of  investigation,  a  sketch  is  given  of  the  geographical 
history  of  the  western  hemisphere  and  of  the  mammalian  groups  which 
successively  inhabited  it  This  is  followed  by  a  series  of  chapters 
dealing  with  the  evolution  of  those  land  mammals  whose  history  is 
known,  and  finally  are  described  the  inferences  as  to  the  operation 
of  the  evolutionary  process  which  may  be  drawn  from  the  study  of 
these  histories.  The  numerous  illustrations  by  Mr.  Bruce  Horsfall 
and  Mr.  Charles  Knight  make  the  marvellous  tale  of  development 
clear  with  a  numnram  of  technical  description. 
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The  Age  of  Mammals  in  Europe,  Asia, 
and  North  America 

By  HENRY  FAIRFIELD  OSBORN 
AJ>.,  Sc.D.  Princeton,  Hon.  LI..D.  Trinity,  Princeton,  Columbia,  Hon.  D.Sc. 
Cambridge  University,  Hon.  Ph.D.  University  of  Cliriatiania,  President  Amer- 
ican Museum  of  Natural  History,  President  New  York  Zoological  Sodety . 

Illustrated  by  333  half-tone  and  other  figures,  including  numerous  maps,  geological 
sections,  field  views,  and  reproductions  from  photographs  of  mounted  fossil 
skeletons  and  of  the  famous  restorations  by  Charles  R.  Knight 

Royal  Sto,  S4-S<> 
"The  Age  of  Mammals"  is  not  written  for  the  paleontologist  only. 
No  zoologist  interested  in  mammals,  birds,  fishes,  or  reptiles  can  fail  to  find 
It  of  value.  The  geologist  finds  here  the  clearest  exposition  that  has  been 
given  of  the  succession  of  geological  events  in  the  mammal-bearing  con- 
tinental formations  of  the  Tertiary  and  Quaternary  of  the  Western  States. 
The  anthropologist  finds  in  the  dosing  chapter  on  the  Pleistocene  a  key  to 
most  of  the  problems  which  confront  him  as  to  the  time  of  man's  first  ap- 
pearance. The  botanist  may  refer  to  it  for  the  succession  and  evolution  of 
flora. 

To  the  general  reader  it  offers  the  first  connected  account  of  the  history 
of  life  on  the  earth  during  the  later  geological  epochs,  a  record  embodying 
the  very  latest  results  of  the  active  research  going  on  in  this  direction  at 
the  present  time.  In  so  far  as  science  has  succeeded  in  piecing  together  the 
fragmentary  evidence  of  the  rocks,  this  volume  contains  glimpses  into  the 
remote  past  of  the  continental  outlines,  the  climate,  vegetation,  and  animal 
life  of  the  epochs  preceding  the  "Age  of  Man."  The  text  is  supplemented 
by  a  very  original  and  suggestive  series  of  illustrations,  notable  among 
which  are  numerous  half-tone  reproductions  from  the  famous  restorations 
of  extinct  imumtialu  by  Cliarles  R.  Knight,  many  of  which  are  published 
here  for  the  first  time.  Moreover,  there  is  appended  to  the  volume  an  in- 
valuable Classification  for  the  Mammalia,  which  gives  not  only  the  sys- 
tematic position  but  also  the  geologic  and  geographic  distribution  and  the 
popular  names  of  all  the  important  genera  of  mammals,  both  living  and 
fossil. 
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Hunting  the  Elephant  in  Africa 

By  CAPTAIN  C.  H.  STIGAND 

With  illustrations  nude  from  photognphi  token  by  the  author.   With  an 
Introduction  by  CoL  Theodore  Rootevelt 

Decorated  doth,  Sto,  tt.jo 

For  a  period  of  more  than  thirteen  years  the  author  of  this 
work  has  hunted  big  game  in  the  jungles  of  East  Africa.  Hoe 
are  told  simply  and  with  an  attractive  modesty,  yet  dramatically, 
some  of  his  most  remarkable  experiences.  It  is  an  old-fashioned 
animal  hunting  book  with  real  thrills  in  it  and  revealing  many 
new  points  on  the  habits  of  the  beasts  of  a  wild  country.  Cap- 
tain Stigand  is  no  "nature  fakir";  his  work  is  consequently  a 
robust  one  in  which  is  embodied  the  spirit  of  the  real  hunter. 
Colonel  Roosevelt  has  written  an  introduction  for  the  volume, 
which  is.  illustrated  by  a  number  of  very  interesting  pictures 
made  from  photographs  taken  by  the  author. 

"Full  of  the  most  thrilling  adventures,  told  in  the  simple, 
matter-of-fact  style  of  the  sportsman.  .  .  .  Captain  Stigand's 
book  may  be  cheerfully  recommended  both  to  the  hunter  and 
to  the  naturalist,  and  the  fact  that  he  writes  of  wild  life  and 
wild  people  with  much  sympathy  and  charm  makes  his  book 
readable  for  those  who  are  neither." — Chicago  Herald. 
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